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One of the large production units at the atomic energy plant near Richland, Wash. 
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@ The above products represent a wide range of processing 
jobs for which Votator equipment is ideally suited. 

In the case of margarine for example, a Votator unit occu- 
pying only 6'6" x 9’ of floor space turns out 3,000 to 4,000 
pounds of margarine per hour. The fundamental Votator prin- 
ciple of a continuous flow of a thin film of material over a rela- 
tively large area of scraped heat transfer surface results in cor- 
responding advantages for all of the applications listed. If as 
your processing problem is similar to these, we have the answer. 99-129 3 
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What’s Your Processing Problem 


Write to The Girdler Corporation, Votator Division, Dept. CM-9, CERA RDI 
BURN, Ja. 
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TUBE-TURN 


TRACE MARK 


In Cleveland’s modern municipal 
power plant, the Tube-Turn weld- 
ing fittings were as easily insu- 
lated as the pipe, because the welds 
form one continuous tube. There 
will be no future expense and trou- 
ble removing and replacing insu- 
lation every time bolts need draw- 
ing up or leaky gaskets need re- 
placement. Once insulated, a sys- 
tem using Tube-Turn welding fit- 
tings is insulated for keeps! 
Furthermore, welding the 10” 
and 6” steam lines shown here 


INSULATED FOR KEEPS! 


saved approximately 55% in joint 
costs over flange connections. 
Other benefits of Tube-Turn weld- 
ing fittings include lighter weight, 
greater strength, and increased 
efficiency of flow. Because they re- 
quire less space, they permit more 
flexibility of layout. 

For complete information onthe 
superiority of Tube Turns’ exclu- 
sive manufacturing methods and 
data on successful installations in 
many industries, write for latest 
complete Catalog 111. 


Selected Tube Turns distributors in every principal 
city are ready to serve you from complete stocks. 


TUBE TURNS (Inc.), Louisville 1, Kentucky. Branch Offices: New York, Chicago 
Philadelphia, Pittsburgh, Cleveland, Dayton, Washington, D. C., Houston, 
San Francisco, Seattle, Los Angeles. 
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WATCHING 


R. S. McBRIDE, Editorial Consultant + PAUL WOOTON, Chief of McGraw-Hill Washington Bureau * J. V¥. HIGHTOWER, Washington Correspondent 


Tin expected to remain tight into 1946 . . . Anti-trust armistice is 


over .. . Data about Jap’s chemical industry are available for 
the asking .. . Patent committee discloses basic subjects on which 
it is working . . . Senate proposes establishment of Research Board 
for National Security .. . Only two ammonia plants operated under 
Ordnance contracts remain in action . .. Controls over many chemi- 
cals are dropped . . . Plans for management of chemical enterprises 
in Germany are taking shape . . . Director appointed to centralize 
and expedite publication of technical data developed during the 
war ... Chile established new lower rates of duty on chemicals. 


BOTTLENECK ITEMS 

Desprre heavy. military cutbacks and 
increased availability of materials in gen- 
eral, WPB emphasizes the need for con- 
tinued reclaiming and reuse of natural 
rubber, tin, fats and oils. The short 
supplies of these materials are among the 
possible bottlenecks to reconversion. 

Little is known of the condition of for- 
cign facilities which must be used to bring 
out the tin and rubber from the Pacific. 
Tin is expected to remain tight into 1946. 
The tire industry will quickly absorb early 
increases in rubber imports. Fats and oils, 
says the Department of Agriculture, will 
probably remain short the rest of this year 
because of low inventories and expected 
small imports resulting from the world 
shortage. Relief in the present tight sup- 
ply situation of soap fats depends largely 
on the rate at which imports of Philippine 
copra are increased. 


PROTEIN FROM RED NUTS 

Derarrment of Agriculture says its 
Southern Research Laboratory has devel- 
oped a simple process for decolorizing red 
peanut skins by washing the nuts with a 
dilute lye solution. Processing cost is $2 
per ton handled. Protein made from the 
nut meal is practically free of the pig- 
ments originally present in the skins and 
is suitable for spinning fibers and making 
cold~glue, paper coatings and cold water 
paints. 


ARMISTICE ENDS 

Tue ANtTI-rrust armistice, declared 
early in the war to avoid frightening in- 
dustry, is over. Attorney General Clark 
has promised early action on postponed 
cases. He made this statement a day 
after being informed by the War and 


Navy Departments that “. . . all requests 
(for delays of anti-trust proceedings) here- 
tofore made by the War Department and 
the Nav y Department are withdrawn, and 
that the agreement in question may be 
corisidered to be terminated.” The agree- 
ment was the anti-trust armistice. 

This action releases.25 ‘cases to the De- 
partment of Justice for prosecution. Among 
the group are seven cases of interest to 
the chemical industries, as the suits in- 
volve dyestuffs, pharmaceuticals, methanol, 
tungsten carbide and stainless steel. 


THE JAPS’ INDUSTRIES 

American authorities charting the eco- 
nomic future of Japan have a large fund 
of information about the Japs’ chemical 
and metallurgical industries. In Washing- 
ton the Department of the Interior is 
rounding into shape a mass of facts col- 
lected by the department and othes federal 
agencies. This will show the nature and 
extent of Nippon’s metals, minerals, coal, 
synthetic fuels and chemical process in- 
dustries. 

The Japs were short of such critical ma- 
terials as petroleum, ferrous metals, copper, 
lead, tin, mercury, bauxite and an under- 
standing of America. However, the devas- 
tation they wrought in Asia showed what 
a ruthless power can do, unless curbed, 
with a network of modern chemical plants. 
Synthetics industries, freeing nations from 
dependence on natural materials, are to be 


particularly watched. 


THE HABIT OF LEANING 

Amonc immediate postwar problems 
confronting industry is the reconversion 
of a wartime mentality that for four years 
has looked to Washington for the solution 
of difficulties. A high official in WPB 
warns, “Industry has long been in the 


habit of leaning on government. It must 
recognize that although troubles will fol 
low in a free economy, facing troubles 
is better than facing permanent control.” 
There are groups within and outside the 
government who would tolerate or wel 
come Continuation of the dependent atti 
tude. Responsible men in Washington 
have this in mind as they stress the need 
of closing out federal war agencies without 
undue delay, 


PATENT GROUP ASKS VIEWS 

Tue Prestpent’s Committee on the 
Patent System, after a late start, has dis- 
closed the basic subjects on which it has 
begun to work. These are: Necessary ac 
tion to prevent the issue of patents that 
are not for true inventions; necessary ac- 
tion to make patent protection more sim- 
ple and effective; means of preventing the 
abuse of patent rights; examination of the 
patent system in the light of its objec- 
tives. 

The public is asked to express to Sec 
retary of Commerce Wallace its views on 
these subjects. Manufacturers, inventors 
and technologists cannot afford to ignore 
the committee’s activities. Congress may 
be called to take a hand. Included im 
the committee’s agenda is the question 
as to how far Congress may have to intet- 
vene in patent procedure and organization 
of the Patent Office, 

This means that industry must not only 
express its views to the committee but 
must keep an eye on Congress. Any ill 
advised changes that were made in the 
patent system could defeat its purposes 
and seriously discourage invention and the 
application of invention. 


MILLERS SHY OF CORN 
Corn) REFINERS’ representatives 
Washington say millers are praying for 4 
late fall in order to get out of the woods. 
Because of the late planting of the current 
crop and heavy feeding of corn by farmers, 
some wet grinders had to suspend oper 
tions at times during the summer. Them 
grinding in August was only about 75 per 
cent of the July volume. , 
The feeling in the Department of Agtr 
culture is that the current crop may 4p 
proach 2,900,000,000 bu., but only if the 
frost comes late. An appreciable percent 
age may have to go to silage and feeding 
rather than to the mills. It also seems 
likely that War Foods Order 141 restrai® 
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Water repellency is one of the basic of Dow Corning 
Silicone products. Exceptional stability over a wide temperature 
range is another. These two rties recommend Dow Corning 


Silicones for the solution of many hitherto insolvable industrial prob- 
lems involving the exclusion of moisture at elevated temperatures. 


DC VARNISHES and RESINS have made 
possible Silicone Insulation, a new class 
ot electrical insulation which excludes 
moisture from equipment operating in 
wet or hot locations despite normal oper- 


DC COMPOUNDS are heat stable mate- 
rials easily to form a waterproof 
dielectric seal for disconnect junctions in 
ignition systems, radio and radar equip- 
ment. Non-melting, low freezing proper- 
ties keep compound where it belongs. 


DC FLUIDS, colorless, odorless, inert 
liquids, form a durable water repellent 
film over glass and ceramic surfaces to 
enable insulator bodies to retain their 
originally high surface resistivity even 
after immersion in salt water. 


Gting temperatures of 175° C 


[¥> Silicone Varnishes, Fluids, Greases, Compounds 
and Rubber (Silastic*) are in commercial production 
and in general distribution. Inquiries are invited con- 
cerning your portouas problems involving moisture 


exclusion, high temperature insulation and special 
lubrication. TRADE MARK, DOW CORNING CORPORATION 


DOW CORNING "CORPORATION 
MIDLAND, MICHIGAN 
Now York Office: Empire State Building 
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ing corn from distillers and exporters will 
remain in force well into the year. 


HIGH-OCTANE STORY 
For Tue first time the Petroleum Ad- 
ministration for War has disclosed the 
production of 100-octane aviation 
gasoline. In July it reached the all-time 
high of 530,000 bbl. per day in American 
refineries. This compares with a daily 
output of 50,000 bbl. at the time of Pearl 
Harbor. The achievement represents an 
investment approaching $1 billion, of 
which the major share was private capital. 
The highly competitive petroleum in- 
dustry cooperated to an unprecedented de- 
gree in pooling raw materials, brains and 
facilities to make the achievement pos- 
sible. As a result’of the aviation gasoline 
program the petroleum refining industry is 
today using chemical processing more than 
ever before in the forms of catalytic crack- 
ing, hydroforming, polymerization, alky- 
lation, hydrogenation, dehydrogenation, 


MILITARY RESEARCH PLANNED 

Earuiest legislative action on postwar 
research programs of the government is 
likely to result in the Senate where the 
Byrd bill is pending. That measure pro- 
poses the establishment of a Research 
Board for National Security, which would 
“formulate programs of scientific research 
and development relative to problems of 
national security,” and otherwise serve 
Army, Navy, and the President as research 
advisor. 

A bill of this general sort passed the 
House in the form of H.R. 3,440; but it 
is objected to because it puts the respon- 
sibility and funds under the direction of 
the National Academy of Sciences. The 
Byrd measure S. 825 establishes the Re- 


search Board within the general govern- © 


mental framework and makes it an active 
collaborator of Army and Navy. This is 
much preferred by the military depart- 
ments and is likely to be the policy 
adopted. 

Some have anticipated that the Byrd 
bill might have to wait until a National 
Research Foundation was set up under a 
combination of Bush and Kilgore com- 
mittee plans. Such delay is criticized by 
the Naval Affairs Committee of the Senate, 
which recommends that the pending meas- 
ure be promptly enacted, and adds: “If 
at a later date, it is found desirable to 
create a National Research Foundation, 
the Board created by the present bill 
could be placed under and be made a part 
of such foundation.” 


OBSERVE SURPLUS LAW! 
Present Truman speaking through 
John Snyder, the reconversion boss, has 
announced that surplus property sales will 
be made within the terms of the present 


Surplus Property Act. If that law proves 
a serious obstacle to business dealings, as 
expected by all of Washington, then the 
President intends to ask Congress to 
amend the law so that it will be work- 
able. Meantime negotiations which assume 
that the law can bc ignored or evaded are 
not going to get very far. 

Most important result of this policy ap- 
pears to be a need for leases on proper- 
ties to cover the interval during which 
purchase negotiations are conducted by 
industry and sales arrangements made by 
officials with Congressional and Justice 

t permission. Quick sales are 
not likely except when a firm exercises 
outright its option to buy in some existing 
contract. 


NITROGEN CHANGE-OVER 

THe RECONVERSION needs for nitrogen 
were assessed by an_ inter-departmental 
committee working with the War Depart- 
ment even before Jap surrender terms were 
accepted. Thus one of the earliest actions 
of the War Department in the hectic 
victory week was to order the shutting 
tlown of ull but two synthetic ammonia 
plants which*were being opérated under 
Ordnance t contracts. 

It is reported that the two arsenals at 
Baxter Springs, Kan., and Eldorado, Ark., 
were selected for continued operation be- 
cause their production of synthetic am- 
monia and ammonium nitrate had been 
at the lowest cost of any establishments 
owned by and operated for the Army. 
These @tablishments were ordered to 
continue operations to supply the am- 
monia needed for fertilizer purposes under 
plans similar to the ammonia allocations 
program previously administered by WPB. 


RECONVERSION SPEEDED 

WPB’s program for reconversion follows 
the often repeated promise that regula- 
tions governing industry will be dropped 
as swiftly as possible. Chairman Krug out- 
lined in considerable detail the sweeping 
steps by which all phases of industry are 
emerging from Washington’s dominance, 
the broad principles being as follows: 


1. Reduction of the priority network to 
a skeleton following transition from the 
AA system and CMP-+on September 30 to 
ratings to protect only military and emer- 
gency civilian needs. Ratings will still be 
used sparingly to help break bottlenecks 
and meet special export requirements. 

2. Revocation of practically all E, L, 
M, P, R and U orders to simplify the 
order structure. Where shortages still exist, 
regulations will continue temporarily. 

3. Elimination of most distribution con- 
trols. Regulations will be retained on the 
few items still rationed and in a few bor- 
derline cases involving forest products, 
chemicals and containers. 

4. Slashing of manpower controls. WPB 


will continue, however, to certify to the 
War Manpower Commission such areas as 
might still suffer from manpower shortages. 


INVENTORY CHECKS REMAIN 

AvutHoriry over inventories has not 
been scrapped by WPB. Power over in- 
ventories will be kept as insurance that 
civilian production is not impeded by 
needless stockpiling and pre-emptive buy- 
ing of scarce materials. Crude rubber and 
tin exemplify these items. WPB has noti- 
fied its field offices to make spot checks 
of inventories in war plants in order to be 
certain that war contract cancellations are 
followed promptly by cancellations and un- 
rating of materials orders. 


CHEMICAL CONTROLS FADE 

WPB has dropped or is about to drop 
controls over many chemicals to facilitate 
the free movement of materials. Sharp cut- 
backs in military demand, as well as recent 
improvements in supply in some instances, 
account for the relaxations. 

Among chemicals scheduled to be freed 
from WPB control on September 30 were 
the following: natural resins, nitrogen com- 
pounds, peroxygen chemicals, potash, py- 
rethrum, primary chromium chemicals, 
rotenone, phthalic anhydride and syn- 
thetic ammonia. The dwindling list over 
which control might continue for a while 
includes cinchona bark and cinchona alka- 
loid, ethanol, methanol, lead chemicals, 
rosin, tapioca flour and hide glue stock. 


CUTBACKS IN RUBBER 

In view of the improved outlook for 
natural rubber WPB has withdrawn spon- 
sorship of four additional mills in Cali- 
fornia for processing guayule shrub. Har- 
vesting and processing of guayule will con- 
tinue but no new plantings will be made, 
says WPB. The Department of Agriculture 
will continue to operate two mills in Cali- 
fornia, one at Salinas and the other at 
Bakersfield. 

The Chemicals Bureau of WPB moved 
late in August to cancel three projects 
intended to increase production of chan- 
nel black. Two of these were federally 
financed expansion projects which were to 
have been operated by Cabot Carbon Co. 
at Eunice, N. M., and by the Jefferson 
Lake Sulphur Co. at Clemons, Tex. The 
third undertaking was a projected pipeline, 
also federally financed, for G. E. Johnson, 
Stonewall, Okla. 


FILE CLAIMS PROMPTLY 

Tue Office of Contract Settlement 
urges that war contractors with termina 
tions file their claims at once. That agency 
says, “To avoid having industry's funds 
tied up during the critical reconversion 
period, provision for interim financing was 
made by regulations issued by this office. 
The latest surveys disclose that ample 
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PLASTIC LABORATORY TUBING $22-12 


TYGON PLASTIC TUBING 


WHY 


1 Clear, for ready visibility of solutions 
2 Unequalled chemical resistance 

3 Can be steam sterilized 

4 Flexible, elastic, resilient 


5 Requires no short pieces of rubber tubing to 
make connections 


b No checking or internal crazing to trap mat- 
ter and contaminate following solutions 


7 Non-toxic, odorless, tasteless, non-flammable 
8 Smooth surface, inside and out 


9 Does not become brittle with age 
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funds are available to finance contractors 
with terminations either through partial 
payments or guaranteed T-loans.” 


N@ NAZI CHEMICALS? 

for management of chemigal en 
terprise in defeated Germany are taking 
shape. For several reasons it appears that 
manufacture of chemicals and chemical 
process industries’ products is going to be 
very much curtailed. Most important in 
stopping manufacture will be the taking 
as reparations equipment for making these 
goods. France, Britain, and Russia in their 
zones of occupation are stripping factories 
ruthlessly. Im the American zone some 
taking of equipment is expected. But 
more important in prospect seems to be 
Russia’s desire ta buy for herself and for 
Poland equipment that would not be 
worth moving to the United States but 
which gan profitably be moved to Eastern 
Europe. 

Second in imiminence, perhaps first in 
importance, is the consideration that chem- 
ical manufacture will be regarded as 4 
continuance of military effort. Thus many 
types of ‘chemical processing will be 
stopped by the forces of occupation on 
the ground that they might contribute 
to later German. preparedness. Thus the 
best guess in Washington currently seems 
to be that very little chemical manufacture 
will continue in Germany even though 
plants may be undamaged or easily te- 
paired and raw materials may soon be 
available. 


SCIENTIFIC DATA RELEASE 


Movinc to centralize and expedite pub- 
lication of the mass of technical and 
scientific data developed during the war 
by the allied and enemy governments, 
President Truman has vested the director 
of war mobilization and reconversion with 
supervision over the entire task. Truman 
arranged this by modifying executive order 
9568 to enable the director to supervise 
the declassification of data from enemy 
sources in addition to allied government 
information 

The direction has, in effect, placed the 
“operating” end of the work in the De- 
partment of Commerce by establishing an 
operating staff of Department of Com- 
merce men to hasten preparation and de- 
classification of the information. The Sec- 
retary of Commerce heads the staff. Execu- 
tive secretary of the staff is J. C. Green, 
room.1319, Department of Commerce 
Building, Washington, D. C. To him 
should be sent requests for information. 

\ meeting was held a few weeks ago to 
begin correlating the task of the new or- 
ganization with the work hitherto per- 
formed by such individual groups as the 
Joint Committee on Scientific Information 
Policy and the Enemy Technical Reports 
Committee. 

Président Truman’s action followed a 


flood .of requests from industry for in- 
formation. There.has been some delay in 
putting the techmeal and sciéntific. data 
into shape for publication and declassify- 
ing the data, One difficulty has been that 
these functions were in the hands of Gif 
ferent government agencies’ which lacked 
a satisfactory clearing house. 

In the new organization the operating 
staff will consult with a committee of 
various government representatives which 
will weigh military security against factors 
justifying publication. The operating staff 
will then render an opinion to the Ditector 
of War, who in turn will receive the views 
of a publication board established under 
executive order 9568 before making the 
final recommendation to the Sccretaries of 
War and Navy. These individuals will 
make the ultimate decision. 


CHILE CUTS TARIFFS 


In A NEW commercial agreemént with 
the United States, in which the United 
States made no tariff, concessions, ‘Chile 
established certain new lower rates of duty 
on products of chemical process mdus- 
tries. These affect, among other things: 
Tannic acid and tannin; ammonium car. 
bonate, bicarbonate, and phosphate; po- 
tassium chlorate, impure chloride, and 
liquid silicate; certain medicinal sirups, 
granulated medicines and pills; clarifying 
powders; gelatin; and numerous items made 
of Bakelite and other like plastics: 


MINOR NEWS GLIMPSES 


Alcohol prices were fixed by OPA for 
catly postwar control at 80c. per gal. 
Eastern manufacturers of industrial alcohol 
will be embarrassed by this ceiling if they 
cannot get molasses. The freight on grain 
squeezes out any profit when operating 
under this price limit, thus some of these 
Eastern producers argued-when trying to 
get the ceiling lifted. 


Arsenical insecticides are being carried 
over from this season in large quantities 
because there have been no serious insect 
infestations of cotton during 1945, for 
the second successive vear. Anyone else 
who wants white arsenic can have it in 


generous quantities. 


Tin controls must be continued until 
Malayan tin can move smoothly and regu- 
larly through available smelters to the 
United States. Tin substitutes for the auto- 
mobile industry will be used extensively 
and tin for food containers will be limited. 
No one can yet guess in what quarter of 
1946 the tin supply may prove to be 
enough to escape those scrious limita- 
tions, 


Helium production plants of the Bureau 
of Mines had been closed down at Cun- 
ningham, Kan., and Amarillo, Tex., even 


before V-J Day, It-was cxpected that the 
plants. at _ Exell, Tex., and Otis, Kan 
would be eontinued. But even that much 
helium is no longer needed; and final post 
war plans must»contemplate further cur 
tailment of the Bureatt of Mines’ helium 
business. Anyone who wants to buy that 
inert gas will be welcomed cordially as a 
customer by the Bureau, | 


Foreign trade lists of the Department 
of Commerce are being completely te. 
vised to show the postwar distribution of 
industry. American firms wanting this in. 
formation can cooperate with the Division 
of Commercial and Economic Information 
in planning for new trade lists giving 
names and addresses of all potential pur- 
chasers of American merchandise or 
sources of wanted imports in about 100 
foreign areas. These lists are being organ. 
ized under approximately 85 commodity 
classes. 


Patents for sale, more than 300 in num- 
ber, have been listed with the Patent 
Office before the end of August with the 
request that their availability for license 
be announced on the public register. 


“Back To School” campaigns are being 
vigorously pressed by several official groups 
of Washington. It is widely argued that 
America has too few trained brains in all 
fields. The Department of Labor has an 
extended campaign of general significance. 
Much more limited is the plan of War 
Manpower Commission sccking to put at 
least 12,000 young men and women into 
medical, dental, pre-medic, and pre-dental 
class work this Fall. In some cases the 
cfforts give promise, even if only moder- 
ately successful in having more applicants 
for college work than can be accommo- 
dated by the recognized schools. 


Salvage programs will be pressed for 
some months for waste paper, tin cans, 
and kitchen fats. Users of these 
modities are urged to cooperate lest the 
letdown at the end of the war cause col- 
lapse in the salvage campaign. 


com- 


Penicillin certification has been author 
ized by a congressional amendment of 
the Food and Drug Law. It is now illegal 
to offer for sale any compound wholly or 
in part of penicillin unless the batch from 
which it comes has been officially certified 
by actual test of Food and Drug Adminis 
tration. 


Pricing rules of comparatively simple 
form have been prepared to govern both 
commercial pricing and the sale of gover 
ment surplus property. If anyone que* 
tions the propriety of prices quoted he 
can, so says OPA, quickly test the legality 
by these “readily understandable price 
formulas.” 
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PHENOLATED ALKYDS 


For many years RCI phenolated alkyds have shown 


. their value as basic resins in the production of sur- 

; lace coatings high in resistance to abrasion and free 
fom water spotting. Automotive finishes are particu- 

, larly satisfactory when these Beckosols are used as 
a reinforcing agent—for the result is a hard through 
Saturday Evenings at 8:30 (E.W.T.) 


You Will Enjey RCI's 
“Symphony of the Americas” 
Vio Mutual Network Stations 


SYNTHETIC: RESINS CHEMICAL COLORS 


dry. No.’ 1 is especially recommended for automotive 
finishes, brush or spray. . . . No. 1316 is particularly 
adapted to lacquer formulae . .. and No. 1326 will 
be found perfectly suited to spray application. Get 
detailed information on these popular products from 
the Sales Department at Detroit. 


wee REICHHOLD CHEMICALS, INC. 


General Offices and Main Plant, Detroit 20, Michigan 
Other Plants: Brooklyn, New York « Elizabeth, New Jersey ¢ South San Francisco, California * Tuscaloosa, Alabama e Liverpool, England « Sydney, Australia 
INDUSTRIAL PLASTICS 


INDUSTRIAL CHEMICALS 
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This installment covers orders, rules and 
regulations issued by the War Production 
Board and the Office of Price Administra- 
tion during August, 1945. Copies of each 
item interpreted here may be obtained 
from the appropriate federal agency. 


INDUSTRIAL CONSTRUCTION 


As aN aid to speeding up reconversion, it 
was announced on August 21 that indus- 
trial construction may be undertaken with- 
out War Production Board authorization. 
The relaxation of construction controls 
affects construction of factories, plants or 
other units used primarily for manufactur- 
ing, processing or assembling of goods or 
materials; work on units not primarily used 
for industrial work if the construction is 
to prepare a part of the unit for such 
work; and construction by a manufacturer 
of facilities that are necessary for handling 
raw materials or for the distribution of his 
finished products. Pilot plants and indus. 
trial research laboratories are specifically 
mentioned as coming under this ruling. 


WARTIME PRIORITIES 


Action has been taken to climinate by 
the end of September the old wartime 
priorities system including the Controlled 
Materials Plan and to substitute a new, 
limited system for use during the recon- 
struction period. This action resulted in 
the cancellation, effective August 22, of all 
AA preference ratings on purchase orders 
that call for delivery after September 30 
(the AA ratings will still apply to textiles) ; 
the revocation of the Controlled Materials 
Plan; cancellation, effective August 22, of 
all allotments of steel, copper, and alumi- 
num for the fourth and subsequent 
quarters; introduction of a new junior, non- 
extensible, civilian CC preferenced rating 
to be used in limited cases to break bottle- 
necks im reconversion and insure, when 
necessary, continued production and serv- 
ices. It is expected that almost all materials 
will either be in surplus or in comfortable 
supply and that ratings will therefore gen- 
erally not be needed. 


SURPLUS MATERIALS 


Ow August 22, restrictions were removed 
on special sales of most, but not all, idle, 
excess and surplus materials. Special sales 
are those made by persons who acquired or 
made the materials for use and not for sale 
or resale. All sales of surpluses by govern- 
ment agencies also are special sales. Nearly 
all materials in contract termination inven- 
tories and government surplus may now be 
sold freely and may be used for any per- 
mitted civilian production. However, spe- 
cial sales of certain scarce materials are 


INTERPRETATIONS 


still restricted. Moreover, buyers may not 
use materials acquired under Priorities 
Regulation 13 in violation of any of the 
remaining orders limiting or prohibiting 
the use of any particular material, or 
limiting the amount they may receive, or 
the amount of any product they may make. 

Materials subject to domestic special 
sales restrictions include: antimony, pig 
tin, uranium, rope and cordage fibers 
(manila and agave only), textile materials 
obtained under Order M-328B, and orders 
in the M-338 series which include all types 
of rubber. 


INVENTORY CONTROLS 


As part of its policy to retain controls 
necessary to assist orderly and equitable re 
conversion, the War Production Board on 
August 28, issued a new inventory control 
regulation embodying all previous inven 
tory restrictions. All kinds of materials are 
covered including raw or semi-fabricatec 
materials, commodities, equipment, acces 
sories, parts, assemblies or products of any 
kind whether or not acquired with prior 
ities assistance. Excepted from the new 
provisions is a list of materials in ample sup 
ply. This list will be expanded as soon as 
more materials and components are deter- 
mined to be in ample supply. 


ALLOCATIONS AND LIMITATIONS 


Tue end of the war has brought a sharp 
drop in military requirements for a wide 
line of raw materials and finished products. 
This in turn has resulted in the revocation 
or modification of numerous allocation 
orders and in many limiting orders. 

Dyestuff controls have been relaxed 
which makes it possible for consumers to 
increase their color quotas for civilian use. 

Consumers of glycol ethers may purchase 
up to 25 drums upon submission of end 
use Certificates. The small order exemption 
for monoethyl ether of ethylene glycol was 
reduced from 4,100 Ib. to 2050 Ib. a 
month. 4 

Laundries and dry-cleaning establish- 
ments using any of the three chlorinated 
solvents, carbon tetrachloride, trichlorethy- 
lene and perchlorethylene have been free 
of controls since August 31. 

Allocation controls for arsenic have been 
lifted because there is an adequate supply 
available in the Western Hemisphere. In 
addition shipping lanes to Sweden have 
been opened and Sweden is the world’s 
largest producer of arsenic. 

Silica gel and desiccant grade bentonite 
are no longer under allocation because mili- 
tary demands have fallen to a point where 
stocks are ample. The desiccant grade of 
bentonite was developed as a wartime mea- 
sure to supplement the supply of silica gel. 
Penicillin now has no restrictions on its 


use and distribution. At the same time 
WPB freed chrome chemicals; dropped 
allocation controls on natural resins and the 
two insecticides rotenone and pyrethrum; 
revoked an order controlling the distribu 
tion of coke; and through its Rubber Bur 
cau removed limitations on the production 
of tires in certain groups. 


PLACED UNDER ALLOCATION 


Wau official action last month in 
general was directed toward freeing ma- 
terials from controls, white ammonium 
chloride offered an exception as it was 
placed under the allocation controls of 
Schedule 116 of the general chemicals 
order. The initial allocation date was set 
for September 1. Suppliers are required to 
file Form WPB-2946 on or before the 20th 
day of the month preceding the requested 
allocation month. Consumers must file 
orm WPB-2945 on or before the 15th 
day of the month before the requested 
allocation month. The small order exemp 
tion is 200 Ib. per user per month. 

The material is used chiefly in the pro- 
duction of dry cell batteries, also in leathe: 
tanning and in the production of adhesives, 
catalysts, dyes, explosives, pharmaceuticals 
and yeast. 

A change in allocation control is found 
in the case of naphthenic acid and naph- 
thenates which have been transferred to 
Schedule 117 of M-300. Only naphthenic 
acid will be allocated as control of naph 
thenates will be maintained through end 
use certificates. The definition of naph- 
thenates was revised to include any mixture 
containing more than 10 percent by weight 
of naphthenic acid instead of the 5 percent 
formerly specified. Mixtures containing less 
than 20 percent naphthenic acid combined 
as copper naphthenate were excluded from 
the definition of naphthenates as con 


trolled by the schedule. 


PRICE REGULATIONS 


An increase of $1.20 per net ton in 
northeastern producers’ ceiling prices for 
building, chemical and industrial lime, ex- 
cluding agricultural lime, was granted by 
the Office of Price Administration, effective 
August 13. The increase applies to sales 
in Maine, New Hampshire, Vermont, 
Massachusetts, Rhode Island, Connecticut 
and eastern New York. 

Imported stearic acid has been given 
ceilings which, with all duties and taxes 
paid, bring it in line with the ceilings 
which prevail for equivalent grades and 
quantities of domestic stearic acid. 

Both producers and resellers of gum 
rosin have been granted price increases 
amounting to 95c, per 100 Ib. The rise 
was granted to maintain and increase the 
supply of this critically short material. 
However, it was granted on a tentative basis 
and is subject to review in a period of from 
60 to 90 davs. 
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A Tide/in the Affairs of Men 


On August 6, 1945, an atomic bomb exploded Aver 
the Japanese city, Hiroshima. 

Its concussion blasted the city, vaporizéd the 
fibre of Japan’s will to resist, and flashed across 
the world a light of such glaring intengity that 
even blind eyes could glimpse the forked road 
that is presented to humanity’s choice and destiny. 

It has been a seant fifty years since Pierre and 
Marie Curie embarked upon their research with 
the avowed intent of discovering “how the atoms 
of the universe are put together”. Their work con- 
tributed radium to the knowledge and use of man- 
kind, but it marked only a way station upon the 
awesome quest which they announced and which 
thousands of scientists have since pursued. 

Under the compelling stimulus of war, the first 
major application of the release of atomic force 
has been in an instrument that raises by an un- 
imaginable dimension our ability to dole out 
death. We can be devoutly grateful that the sci- 
entific leadership of the Allies, and particularly 
the industrial strength of the United States, 
brought to us, rather than to our enemies, pri- 
ority in the development of this dread weapon. 
But even in its present infant phase, it is clear 
that ownership of the principle of the atomic 
bomb carries a trusteeship of terrifying gravity. 

We hold in trust a power that is capable of 
unraveling the very fabric of our civilization. 


Equally, it may be susceptible of development as 
a mighty force for human welfare. But we have 
proved the destructive use, while the constructive 
applications are still in the realm of speculation. 

Clearly the trust is of a magnitude that tran- 
scends national jurisdiction. No walls have ever 
been built high enough to fence in the spread of 
scientific knowledge, and even if we were resolved 
to forego the harnessing of atomic power for 
peace, it is hopeless to think that its application 
for war can be held for long as the monopoly of 
one, or a small group of nations. 

At one giant stride our scientific and techno- 
logical development has so far outdistanced our 
social engineering, that we have no choice but to 
turn our full powers of creative imagination to 
control the forces we have unleashed and to bend 
them to man’s use rather than to his destruction. 

Since control is not possible without under- 
standing, I have asked several of my editorial 
colleagues in the McGraw-Hill organization to 
present on the pages which follow a non-technical 
but authoritative account of the known facts and 
implications of atomic power. 
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HOW ATOM SPLITTING 


to win the war with atoms. 


Five years ago the world learned that the atom of 
Uranium 235 had been split, releasing energy at the 
rate of about 11,400,000 kilowatt-hours per pound. 
The whole amount tested was less than the head of 
a pin, but there was no escaping the possibility that 
heaters, engines, turbines, jets and explosives could 
be powered by atomic energy. Then began the race 


With what help England could give, America 
outran the best atom-splitting team Germany could 
muster. It was all done in silence. From the summer 
of 1940 until the atomic bomb blasted Hiroshima, 
black secrecy blanketed history’s most amazing sci- 
entific and industrial accomplishment. 

Coldly scientific in form, the War Department's 
“Smyth Report,” released August 12, 1945, traces 
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Each of the 92 elements has its own atom, yet all atoms are 
made from the same three pieces, Fig. 1: proton (weight 1, 
electric charge +1), neutron (weight 1, charge 0), electron 
(weight 0, charge —1). 

Every atom is a tiny “solar system.” Its central “sun 
has one or more protons, generally neutrons too. The re- 
volving “planets” are electrons, one for each proton in 
nucleus, because plus and minus must balance in the atom. 


” 


The opposite charges attract, but high speed keeps the elec- 
trons out in their circular orbits, just as the centrifugal 
tendency of the revolving earth defies the sun’s gravita- 
tional pull. All the weight of an atom is in the nucleus, so 
add the number of protons and neutrons to get the atom’s 
weight. The atomie number is equal to the number of 
protons. The elements are known by their atomic numbers. 
Thus uranium (92 protons) is element 92. 


4 ATOM SIZE 


if the nucleus were a boseballi, the 
electron would be a speck 2000ft away | 


Energy values ore relotively smoll 


6 NUCLEAR ENERGY 


NUCLEUS 


7 Binding energy resists 
separation of protons 
and neutrons 


In | Ib. of helium,nuclear energy = 
electricity enough to run a !OO-wott 
| bulb 13,000,000 yeors. 


| 


With only their outermost orbits touching, it would take 
half a million atoms to span the thickness of a human hair. 
Yet if one could expand an atom until its outer orbits en- 
circled 100 acres, the nucleus would be no bigger than a 
baseball. The atom is mostly empty space, Fig.4, and nuclei 
are difficult targets; so much so that a neutron bullet fired 
at a mass of atoms may pass right through without a hit. 


The almost weightless speeding electrons, Fig. 5, supply 
all the energy of chemical reactions (as when coal burns 
or TNT explodes). Evading all ordinary chemical activn, 
the immensely greater energy bound up in the nucleus, 
Fig. 6, can be released only by direct hits on the nucleus 
to break the bonds that hold the protons and neutrons in 
a tight bundle. 
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RELEASES ENERGY 


the fantastic course of atomic engineering through 
the five years of news blackout. It leaves no doubt 
that only a complete mobilization of America’s tech- 
nical resources could have won this victory in time. 

Other writers in other places will unfold the epic 
story. This presentation Jeaves no space to reflect 
the glory of the accomplishment or even to record 
its history. The aim is more immediately practical 


—to give the professional and business readers of 
the McGraw-Hill publications a sound and ,honest, 
though non-technical, understanding of this atom- 
smashing business, so that they will know better 
what to do about it in their personal and business 
lives. 

Now for step one: learning the shape of atoms and 
how atom splitting releases energy. 
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roys 
Lighter nucleus 


| Some unstable “heavy 
ctoms voluntarily split 
to form other atoms 
ond release usable energy 


Basic Source of Atomic Energy 


146 Neutrons 


HEAVIEST ATOM! | 9 ISOTOPES 


Chemically the same element and 
their nuclei contain the same number 
of protons. Only the number of 
neutrons differs. Thus the uranium 


tsotopes ore: 
@ 32 @92 @ 92 
O 146 O 143 © 142 
U-238 U-235 U-234 
99.3% 07% NEGLIGIBLE 


OF ALL URANIUM 


Radium nucleus, Fig. 7, automatically emits particles and 
energy as it decays to form nuclei of a lighter atom. Most 
common form of uranium, nature's heaviest atom, is 
Uranium 238, Fig. 8. This form is not directly useful for 
energy release, but is important as the raw material for a 
new synthetic power atom, plutonium. 

An element may have several isotopes — alternate forms 
with the same number of protons but slightly different 


numbers of neutrons. Uranium 238 is the isotope in which 
protons and neutrons total 238 (so atom weight is 238). 
It is 99.3% of the total weight of pure, natural uranium. 
The stuff needed for direct atomic-energy release is 
Uranium 235, only 0.7% of the total weight and very diffi- 
cult to separate from 238. To put it another way, every 
pound of energy-giving U-235 comes mixed with a dead 
load of 140 pounds of relatively inert U-238, 


When nucleus of U-235 atom ts hit by neutron bullet 
it explodes to form lighter atoms and spore neutrons 
whose combined mass is less than mass of U-235 


ONE WAY U-235 SPLITS 
U-235 NUCLEUS 


“SPARE 


11,400,000 kw-~hr. of energy per Ib of U-235 


— 


ENERGY RELEASED 400000 kilowatt-hours per pound of U-235 


Lost mass is transformed into energy-see Einstein's Law ————» 


>———O NEUTRON 


EINSTEIN'S LAW: 
One pound of anything = 11,400,000,000 kw-hr. 


mass energy 
when or converts to or 


Applying this law to U-235 split: 


Explosion products of one pound of U-235 
weigh O.9990-Ib.,so 0.00! Ib. of the moss 
is Converted into O.00!Ix1!I,400,000,000 = 

11,400,000 kilowott-hours of energy. 


PARTS! 


Slow neutron bullet splits Uranium 235 nuclear target, gen- 
erating two lighter atoms (Fig. 10 shows one possibility) 
and several free neutrons ready to split other U-235 atoms. 
The following pages show how the original neutron may be 


produced and directed and how a chain of self-propagating 
atomic explosions may sweep through a block of U-235 like 
a forest fire to release heat energy equivalent to 11,400,000 
kilowatt-hours per pound, CONTINUED ON NEXT PAGE 
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CREATING and ISOLATING 


Man-Made Plutonium —U-235 Substitute 


HOW PLUTONIUM IS MADE FROM URANIUM 


(A. —> 


Rods of natural uranium 
sealed in aluminum cans 
are inserted in piles of 

carbon or other material 
that slows fast neutrons 


HEAT OUTPUT 
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RADIOACTIVE RAYS 
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Intermediate | 


Uranium mixed with plutonium 
step omitted | 


7 


Neutron source to start action 
(see comments below) 


Dissolved in acid and 
separated chemically 
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Which loses 2 
nuclear electrons 
(see text) 
ing 2 neutrons 
into protons 
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Metal or salt of uranium ee 


Metal or salt of plutonium C2 


+) 94 
45 ) Pu 239 
PLUTONIUM 


We now have two kinds of atoms suit- 
able for energy supply, Uranium 235 
and the new man-made element No, 94, 
plutonium. Uranium, No, 92, has the 
heaviest atom of any natural element. 

The Manhattan Project’s plant, on 
the Columbia River at Hanford, Wash- 
ington, is the world’s greatest atom- 
making factory. Devoted entirely to 
the mass production of plutonium 
atoms, it uses U-238 as the raw mate- 
rial and U-235 as the energy source, 
intimately mixed in the same propor- 
tions as in natural uranium metal. 

The production units at Hanford 
are several huge uranium “piles.” Each 
is a very large block of graphite with 
holes in which are placed uranium- 
metal cylinders, sealed in aluminum 
cans to protect the uranium from cor- 
rosion by the cooling water constantly 
pumped through the pile. 

Each pile runs itself, so to speak. 
Not even the conventionally pictured 
bits of radium, beryllium and paraffin 
are needed as a “pilot light” to start 
operation, There are always enough 
stray neutrons, or even cosmic rays, to 
start a chain reaction. 

But once started, the design, size 
and control of the unit must be such 
that the chain reaction will continue at 
an even rate — neither die down nor 
overshoot into an explosion, 


To see this picture in atomic terms, 
consider the fraction of a second in 
which one million U-235 nuclei are 
split, producing two million lighter 
atoms (say, one million of barium and 
one million of krypton) and between 
one and three million fast-moving 
neutron projectiles. 

Some of these escape in free flight 
right through the relatively vast atom- 
ic “open spaces.” Some are “captured” 
by the many U-238 nuclei, and others 
are captured by the impurities. But, on 
the average, of the one to three mil- 
lion, just one million neutrons must 
succeed in smashing another million 
U-235 atoms in the next fraction of a 
second, Thus, with reproduction rate 
exactly maintained, life goes on in the 
atomic-energy pile. 

The carbon, one of several possible 
“moderators,” serves to slow down the 
neutrons without capturing many. The 
chance of a fast, straight-moving neu- 
tron hitting a tiny nucleus is very 
small, whereas the “slow ball” neutron 
is likely to be sucked in by the nuclear 
attraction if it would otherwise be a 
near miss, 

From the practical angle, maintain- 
ing a chain reaction requires careful 
design and good controls. The pile 
must be slightly larger than actually 
necessary for a chain reaction (that 


means scores of tons of material). 
Controls must be sensitive and depend- 
able. They slow the pile down to the 
balancing point by sliding in retard- 
ers, such as strips of cadmium. 

As already noted elsewhere, the en- 
ergy released is about 11,400,000 kilo- 
watt-hours for each pound of U-2%5 
split. This energy appears first in the 
high speed of the pieces thrown off }y 
the atomic split, then is converted to 
sensible heat as collisions slow down 
these projectiles. The energy is finall) 
removed from the pile in the form of 
hot air, steam, hot water or other 
heated fluid in commercial quantity 
and thermal condition. 

Such piles, operated with normal 
uranium, or with uranium enriched in 
U-235, would seem to be the primar) 
means by which atomic energy will 
serve (if ever) as a commercial source 
of heat and power. Plutonium would 
be a byproduct, but might under cer- 
tain conditions add to the energy yivld 
of the pile without the need to sepa- 
rate it from the uranium. 

The use of normal uranium in the 
Hanford pile sounds extremely att: 1¢- 
tive as a heat source, but has certain 
economic disabilities. Only a small 
part of the U-235 is used up before 
the pile must be shut down to remove 
the plutonium. 
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THE HIGH-POWER ATOMS 


Isolating U-235 —a Gigantic Task 


Thermal 2 
Diffusion Method 


Fluid uronium circulates, 
tends to concentrate lighter 
U235 at top 


Lighter U235 gas passes 


FOUR WAYS TO SEPARATE U235 FROM U238 


Gaseous Diffusion 
Through Barriers 


3 Centrifugal 


U235 tends toward center 


When mixture of gosifiéd U235 fn strong field of giant magnet lighter 
more readily through barrier ond U238 is spun rapidly, lighter U235 porticles are deflected more thon 


4 Electro-Magnetic 


U238. Half way round, splitter separates 
two streams. 


Many of the uranium ores, including 
most samples of pitchblende and car- 
notite, will yield from 1 to 15° me- 
tallic uranium. Chemical separation of 
the metallic “natural” uranium is sim- 
ple. Whatever the source, natural ura- 
nium contains the three isotopes in the 
constant proportions of 99.3% U-238 
and 0.700 U-235, with traces of U-234, 


Costs mean little in war, but peace- 
time uses of U-235 and plutonium 
must pass the dollar test in competi- 
tion with coal, fuel oil, natural gas, 
gasoline and electricity. 

On the basis of energy costs only, 
“all other things being equal,” the 
table on the last page of this section 
shows at what price per pound U-235 
would give the same energy cost as 
conventional energy sources selling at 
the indicated prices. For such com- 
parisons it is convenient to remember 
that one pound of U-235 is equal (en- 
ergy-wise) to about 11,400,000 kilo- 
watt-hours, also to 1500 tons of coal, 
or 200,000 gallons of gasoline. 

Fuel engineers understand the limi- 
tations of such oversimplified compar- 
isons. Others should be warned that 
“all other things” are never equal. 


Dollarwise Thoughts 


Separating the U-235 from U-238, 
an operation essential for explosive 
uses of U-235, and probably important 
for future commercial controlled-chain 
piles, has been most difficult, Chem- 
ical separation was impossible because 
U-235 and U-238 are chemically the 
same, 

The anly possibility was a separa- 


on Atomic Energy 


With this thought in mind, reconsider 
the uranium piles operated at Han- 
ford to produce plutonium. These use 
U-235 in the cheapest form, say about 
$1400 per lb., assuming purified nor- 
mal uranium at $10 per lb. (140 lb. 
of uranium contains one pound of 
U-235.) 

If this were the whole story, coal 
would have to sell for a dollar a ton 
to break even with U-235 as a water 
heater. However, the pile using nor- 
mal uranium must be immense to hold 
its own in a chain reaction. More im- 
portant, the accumulating fission prod- 
ucts “poison” the reaction after only a 
small part of the U-235 has been used 
up. Then the uranium cylinders must 
be removed for plutonium recovery. 
Finally, it has not yet been found pos- 
sible to operate the normal-uranium 


tion by physical differences, primarily 
a one percent difference in weight. The 
porous barrier and centrifugal meth- 
ods pictured above required vaporiz- 
ing a salt of uranium. All the methods 
shown have been used or tried on the 
Manhattan Project. All require many 
stages to achieve a substantial concen- 
tration of Uranium 235, 


piles at high enough temperatures for 
practical power production. 

If we go to the other extreme and 
build a small pile, using concentrated 
U-235, we shall run into excessive ma- 
terial costs, perhaps several times the 
$52,000 per lb. set down in the table 
as the equivalent of 20-cent gasoline. 

Something between the two extremes 
is likely to prove the most economical 
— perhaps a pile operating on a U-235 
concentration between 1 and 10%. 

The engineer of the “atomic-power 
age” must know the price of Uranium 
235 in various concentrations and the 
characteristics of piles suited to them. 
No such information is yet available. 
He must also watch the danger from 
radio-activity; the requirements for 
radiation shields; explosion hazards, 
etc. CONTINUED ON NEXT PAGE 
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WHAT EXPECT 


Before discussion of possible and 
probable future applications of atomic 
energy to the arts of peace, the atomic 
bombs should have consideration. We 
may assume that these bombs con- 
tained from two to 200 Ib. of either 
U-235 or plutonium, or both. No more 
precise information is available. 
Details of the bomb design have 
been completely suppressed, but the 
following basic considerations are 
stated or implied in the Smyth Report: 
The explosive in a bomb must be 
highly concentrated U-235 or pluto- 
nium, Since slow neutrons could not 
produce a satisfactory explosion, the 
neutron retarder or moderator, is min- 
imized, This, in turn, requires a U-235 
mass so large that the escape of neu- 
trons without hitting nuclei will not be 
excessive. For every 1000 atoms hit, 
the neutrons produced must split more 
than 1000 new atoms, so that the re- 
action will proceed rapidly in an ex- 
panding chain, as sketched below. 
There can be little leeway in the 
size of the explosive charge. For a 
given shape there is a certain “criti- 
cal” weight of material. If this is ex- 
ceeded the bomb explodes instantly. If 
the weight of charge is less than the 
critical, it cannot be made to explode. 
Therefore, the critical mass must be 
created at the moment of explosion. 
The Smyth Report suggests that this 
can be accomplished by breaking down 
the charge into two or more well-sep- 
arated parts, each having less than the 


bigger than your fist. 


atomic power. 


4. Cheap atomic energy 
price of power. 


CLAIMS LIKE THESE ARE NOT JUSTIFIED 


1. Pretty soon no more coal will be mined except as a 
raw material for chemical manufacture. 


2. In a few years a tiny bit of uranium, built in at the 
factory, will drive your car for life through an engine no 


3. All the big central stations will soon be running on 


will enormously reduce the 


critical mass. At the appointed mo- 
ment these could be brought together 
within the bomb to create a super- 
critical mass, which would then ex- 
plode automatically. 


Peacetime Applications 


Except possibly for superblasting 
operations, uncontrolled explosive re- 
actions cannot be permitted in the 
peacetime use of atomic energy. This 
means that the quantity of U-235 as- 
sembled in any one spot must always 
be kept well bc" >w the critical weight 
to avoid spontaneous explosion. 

Depending on the particular appli- 
cation, the most desirable concentra- 
tion of U-235 may range anywhere 
from the 0.7% in normal uranium up 
to 100%, with the probability that 


many industrial applications will find 
the greatest economy in concentrations 
between 1% and 15%. 

This matter of the degree of con- 
centration of U-235 has received little 
public attention, yet nothing could be 
of greater practical importance. To 
make this point clear, consider the two 
extremes, 0.7% of U-235 and 100°. of 
U-235, respectively. 

The Hanford pile, using normal ura- 
nium (0.7% U-235) with carbon mod- 
erator, must be very large to work at 
all. It is inefficient in the sense that it 
must be shut down after a small part 
of the U-235 has been consumed. It 
cannot operate at high temperatures. 

Its great advantage as a heat pro- 
ducer is the fact that its U-235 is 
bought at the lowest possible price. If 
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PRINCIPLE OF ATOMIC EXPLOSION 


PILE "BURNS U235 TO GENERATE HEAT AND PLUTONIUM 
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FROM ATOMIC ENERGY 


..» BUT REMEMBER THESE FACTS 


1. The large-scale, controlled release of heat energy 
from U-235 has been fully demonstrated. 

2. Beyond question, this energy could be applied di- 
rectly for heating water and air, and making steam. 

3. Such heat, in turn, could be applied directly, or con- 
verted into mechanical power or electricity by conven- 
tional steam turbines and gas turbines. 

4. If and when U-235 in concentrations up to 10% costs 
less than $25,000 per lb., it may find applications, but will 
compete, at first, with premium fuels rather than coal. 


purified normal uranium sells for, say, 


shown for the gas turbine would, of 
course, have to operate at tempera- 
tures up to 1200 F. There seems to be 
no basic reason why the pile itself 
could not be built inside the com- 
pressed-air receiver, discharging its 
heat directly to the compressed air. 

With rather high concentration of 
U-235, this arrangement might be suit- 
able for large airplane drive if exces- 
sive weight of radiation shields could 
be avoided. 

Also, presumably, rockets and planes 
of the “buzzbomb” type could be pow- 
ered by atomic heat delivered to the 
air of the jet steadily, not in puffs. 

The sketches stress direct applica- 


$10.00 per lb., the price of 140 lb. (con- 
taining one lb. of U-235) will be only 
$1400. This would be a very favorable 
price if the pile could operate efficient- 
ly with the 0.7% U-235. 
Concentrating the U-235 to 100% 


HEATING WATER 


COLD WATER = == SHOT, 


WATER 
would permit a much more compact — — 


and convenient pile — perhaps little 
more than small pieces of U-235, en- 
cased in aluminum to ward off corro- 
sion, and immersed in a tank of water; 
this should convert the water into 
team at a regulated rate. 


WATER 

In large part, the control would be = 
inherent. The water as a moderator 
would keep the chain going, but if the 
reaction got too violent, the result- 
ing higher superheating of the steam 
would decrease the moderator effect 
ind thereby hold the reaction in check. 
Yet even if all this comes true the cost 
fconcentrated U-235 in the near fu- 
ture will be many times $10,000 per lb. 
Running up the concentration only a 
few percent above that in normal ura- 
tum may prove to be the way to get 
tasonable pile size and good effi- 
tency without incurring exorbitant 
concentration costs. 

When atomic energy is applied, the 
‘arting point is heat, picked up by 
vater, air or a special heat-transfer 
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HOW ATOMIC ENERGY COULD BE APPLIED 
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fuid, Intermediate heat transfer fluids 
may be essential in certain applica- 
tons ( space heating and service water, 
br example) where people must be 
ftotected from injury by radioactivity. 

The intermediate heat-transfer fluid 


Direct or indirect (as here) delivery of atomic piles heat to air heater ot 
temperature above IOOOF could operate gas turbine 
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THESE THINGS 
MIGHT RESTRICT USE 
OF ATOMIC ENERGY 


1. Ineffectiveness of large 
piles using normal U-235 con- 
centration 


2. High cost of concentrated 
U-235 for smaller, more effec- 
tive piles 

3. Danger from radioactivity 


4. Weight and cost of shield- 
ing against radiation 


5. Explosion hazard 


6. Possible short supply of 
uranium 


7. Governmental restrictions 
on atomic-energy materials 


tions of hot air, steam and hot water 
to process and space heating. This em- 
phasis is justified by the often over- 
looked fact that such applications of 
heat have many times the total energy 
value of all the electricity generated in 
the United States for all purposes. 

There has been much popular spec- 
ulation regarding the type of engines 
required for atomic-power generation. 
The answer is simple. Present engines, 
steam turbines and gas turbines can 
be used with little or no change. This, 
of course, does not rule out the pos- 
sible discovery of specialized engines 
for atomic power, or even direct pro- 
duction of electricity from atomic 
energy. 

In the long run the implications of 
atomic power are staggering for both 
war and peace. However, popular writ- 
ers on the subject have undoubtedly 
created unreasonable hopes in the 
minds of readers — for example, the 
expectation that in two or three years 
the Detroit builders will market cars 
with built-in “lifetime” slugs of U-235 
and “fist-sized” engines. 

Yet it seems fairly safe to predict 
that atomic energy will find some com- 
mercial applications within the next 
five or ten years, first, probably, as a 
premium fuel like aviation gasoline, 
worth a fancy price for specialized ap- 
plications where low weight or some 
other characteristic is important. 

As the cost of concentrating U-235 
is reduced and application efficiencies 
improved, atomic energy may compete 
with cheaper fuels, perhaps ultimately 


with coal. 


Important non-power applications of 
atomic energy may well include the 
ultra-high-temperature processing and 
fabricating of materials— also, modern 
“alchemy”: building and rebuilding 
atoms to create new elements and to 
produce old elements at lower costs. 

Radioactivity obtained directly or 
indirectly from artificial atom-splitting 
should find many important medical 
and industrial applications. 

Turning back to ordinary power ap- 
plications, we must avoid the tempta- 
tion to overstress the economic impor- 
tance of lower-cost power fuel. Fuel 
cost is only about 17% of the gross 
receipts of the electric utilities. Here’s 
another way to put it: If, after allow- 
ing for transmission losses, one kilo- 
watt-hour delivered to the consumer 
from modern plants represents a coal 
consumption of 1.5 lb., and if the coal 
costs $5.00 per ton cancellation of the 
coal bill could not save more than %s 
of a cent per killowatt-hour. And 


atomic fuel will certainly not be free, 

Performance of the atomic bomb is 
a monument to the scientists who un- 
locked the secrets of the atom and sug. 
gested the basic technique of making 
plutonium and concentrating U-235, 

From there on, the job was at least 
50% engineering. The various 
plants of the Manhattan Project are 
vast assemblages of pipes, tanks, buil- 
ers, valves, instruments and controls, 
installed and operated by engineers, 
largely designed by engineers. From 
now on, the speed with which atomic 
power becomes practical will depend 
on the effectiveness of the engincer- 
scientist team. 

It is possible, of course, that na- 
tional controls may completely upset 
the entire technical and economic pat- 
tern of this discussion. For reasons of 
national security the government may 
decide to control or restrict atomic- 
power materials, plants and opera 
tions in ways not yet determined. 


Common fue! 


U-235 COULD COMPETE AT THESE PRICES 
other things being equal 


Assumed prices 


Comparable prices for 
Uranium 235, dollars per 
pound (nearest thousand) 


important considerations, 


COAL $6 per ton $9,000 
(13,000 B.t.u.) $12 per ton $18,000 

$15 per ton $23,000 
FUEL OIL 2¢ per gal. $5,000 
(150,000 B.t.u. gal.) 4¢ per gal. $10,000 

8¢ per gal. $20,000 
CITY GAS 50¢ per 1000 cu. ft. $39,000 
(500 B.t.u.) $1 per 1000 cu. ft. $78,000 
NATURAL GAS 25¢ per 1000 cu. ft. $10,000 
(1000 B.t.u.) 50¢ per 1000 cu. ft. $20,000 

$1 per 1000 cu. ft. $40,000 
GASOLINE 10¢ per gal. $26,000 
(150,000 B.t.u. gal.) 20¢ per gal. $52,000 

30¢ per gal. $78,000 


BUT 


Note that “other things” are never equal. U-235 in normal uranium 
form is by far the cheapest, but involves use of excessively large and 
inefficient “piles.” The unit cost of the U-235 in enriched mixtures 
increases with the degree of enrichment. Over-all cost comparisons 
can be made only for a specified concentration of U-235 and for ap- 
paratus suitable for that particular concentration. Possible explosiv 
danger and need to protect personnel against radiation are other 
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Momentous Months, These 


“A THOUSAND years have passed since the drop- 
ping of the first atomic bomb.” Such was the viewpoint 
of the editor of The Saturday Review of Literature in 
a thought-provoking paper presented at the recent 
Columbia University Conference on Science, Phil- 
osophy and Religion. Mr. Cousins touched off some 
verbal fireworks among those who would blame most 
of the world’s ills on the “social impact of science.” 
Yet both the natural and the social scientists present 
seemed to agree that in recent months mankind has 
been leaping ahead by decades, if not by centuries, 
and perhaps without being ready or willing to face the 
consequences. 

War's sudden end in Japan upset industrial as well 
a military schedules. Reconversion had been talked 
about in Washington for at least a year, but when the 
time came for action there was no comprehensive plan 
ot program. War controls and restrictions were lifted 
almost overnight and industry was told to get out and 
shift for itself. This was strong medicine and good for 
our souls—even if we were left a bit dazed by the sud- 
denness of the new freedom. Is industry to return to 
where it left off five years ago, or is there a way to 
tanslate the speed and momentum of war into pro- 
duction for peace? 

For chemical industries the road ahead is not the old 
“toad back to normal.” We have learned too much to 
be satisfied with past achievements. We have seen how 
great research and development programs, pressured 
by war’s necessity, can give us new and revolutionary 
weapons and materials. The success of the atomic 
bomb project is proof that neither size nor complica- 
tons need limit our future undertakings. A billion 
dollars for a synthetic rubber industry, as much again 
for aviation fuels, light metals and rockets—these have 


taught us to think and plan on a bigger, broader basis. 
To say that we are not now able or willing to tackle the 
social, economic and political problems of the peace is 
an admission of defeat—a willingness to surrender the 
most important of our wartime gains. 

The material objectives we want most to attain in 
this country are concerned with an expanding econ- 
omy, with continuing improvement in living standards, 
working conditions and employment. We cannot have 
these without bold plans and hard work in producing 
more goods at lower costs. If as individuals, companies 
or industries, we set out on such a program as that 
outlined by the Committee for Economic Devel- 
opment, for example, we should be as sure of reaching 
these objectives as were our task forces in Europe and 
Asia, or as the Manhattan project. We need most the 
will to want to go ahead on our own rather than be 
dependent upon direction and support from Con- 
gress or other agencies of government. 

We are inclined to agree with Mr. Cousins’ conclu- 
sion that scientific developments in the past few 
months have greatly accelerated “the obsolescence of 
modern man.” But just as we must find a new road 
ahead in our technical and industrial progress, so is 
there now greater need than ever for new thinking and 
planning for our social and political progress. As we 
come face to face with forces like the atomic bomb, 
which in irresponsible hands could literally wipe out 
our present-day civilization, we must “develop a sense 
of responsibility for the vast power we now possess.” 
That job cannot be left solely to the statesmen and 
politicians. All of us—scientists and laymen alike— 
must accept a share of this responsibility for promoting 
peace and understandings, for putting moral and 
spiritual values above our scientific and material gains. 
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EDITORIAL STAFF SUMMARY 


Conquest Uranium and the 


ATOMIC BOMB 


Since release of information on the facts underlying the atomic 
bomb, editors of Chem. & Met. have been accorded the privilege 
of entering two of the three areas involved in this tremendous 
development. J. R. Callaham visited the Hanford plutonium plant, 
the results of this visit being described in a separate article. T. R. 
Olive made a general inspection of the Clinton area. For security 
reasons, of course, neither editor was permitted to obtain informa- 
tion not in the Smyth report.* However, both obtained something 
that neither the Smyth report nor the millions of words that have 
appeared in the press can give: an actual conception of the almost 
unimaginable magnitude of the development and of the overpower- 
ing size and impressiveness of the plants. Compressed into approxi- 
mately four years as most of the work was, it is hard to believe that 
it could have been completed in 20 years.—Editors 


T ABouT noon, Eastern war time, on 

August 6, 1945, the world learned 
that the long quest for a means of splitting 
the atom had been a complete and un- 
qualified success, yielding a weapon so 
irresistible that within a few days Japan 
was to accept unconditional surrender 
Hardly had the first bomb fallen, how 
ever, before those who felt its use immoral 
were rending the air, on the one hand; 
while those who expected uranium short 
ly to supplant all other power sources were 
at the same time equally clamorous. It 
is not our purpose here to refute either 
group, although that is not difficult. A 
special insert appearing ahead of p. 101 
in this issue was prepared for all Mc- 
Graw-Hill magazines to take care of the 
“atom-energy-now” gentry, at the same 
time giving in simple fashion the under- 
lying nuclear physics, and appraising 
reasonably the possibilities for the future. 
Here and now our purpose is to summarize 
briefly for engineers a little of the under 
lying theory and as much as can be told of 
the actual development, within the bounds 
of security as delineated by the Smyth 
report.* 

Unfortunately for engineering curiosity, 
but perhaps in the best interests of secur- 
ity, little of the engineering part of the 
story can now be told. The Smyth report 


102 


itself is concerned chiefly with the under- 
lying physical and chemical principles, 
and with the organization and personnel 
picture from 1940 to 1945. Some day the 
engineering story be told, an even 
more impressive account, if that is pos 
sible, than the record of scientific accom- 
plishments, for physical theory in 1940 
was already in a fair state, but most of the 
engineering required was new! 

As of June 30, 1945, Congress had ap 
propriated $1,950,000,000 for all phases 
of the uranium project, an enormous fig- 
ure before these davs of billions, but now 
completely incapable of conveying an\ 
idea of the effort involved, the urgency, 
the armies of workers in all categories, 
and the sheer, overpowering size of the 
physical facilities that resulted. With 
more than 125,000 people engaged in all 
phases of the job at one time, there are 
still in the neighborhood of 75,000 at Clin- 
ton and 17,000 at Hanford (including 
workers’ families) which, in itself, involved 
a tremendous job of feeding, housing and 


* Released to the press by the Army on 
Auguat 12, the 178-page report by H. D 
Smyth, Manhattan District consultant, chair- 
man of the department of physics at Prince- 
“A General Account of the 


will 


ton, was entitled 
Development of Methods of Using Atomi« 
Energy for Military Purposes Under the 


Auspices of the United States Government, 
1940-1945."" Copies for public sale were avail- 
able in a reprint by Princeton University 
Press by mid-September. 
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providing the other needs of life. Rich U-7 
land, Washington, built to house the 
workers at the Hanford Engineer Works, 
is a fair sized town. Oak Ridge, Tenn., 

likewise built from scratch for the benefit \ 

of those who constructed and those who gint 

now manage and operate the Clinton had 

Engineer Works, is actually the fifth city For 

of Tennessee! prog 

So much for the problems of workers, that 

rather than products, for the former have prac 

been treated adequately in many places tion 

Our primary concern here is with the fissic 

largest single group of chemical engincer- brou 

ing projects of all time. Other engineers thes: 

may be disposed to point out that these neut 

were also civil and electrical engineering 

projects, and the end product of the re haps 

search of physicists. True as this &, simp 

chemical engineering pervades them all urani 

and chemical engineers form the most one ¢ 

numerous category of technologists among into 

the design and operating groups alike. This neutt 

is only a natural consequence, of course woul 

of the well known fact that chemical amou 

manufacturing processes are the result of fort \ 

the application of engineering to physical if thi: 

and chemical phenomena. result 

the c 

ENERGY FROM ATOMS so m 


Long before 1939—in fact, as far back 
as 1905 when Einstein proved mathe 
matically the equivalence of mass and 
energy—the idea had been prevalent that 
energy would some day be obtained b 
splitting the atom, for it was known that 
in so doing, some of the mass would be 
lost as such, to reappear in the form o 
kinetic encrey. When in 1939 it wa 
found that uranium, the least stable ee 
ment, and the one of highest atomic 
weight, could actually be split, with the 
release of the same kind of sub-atomic 
particles that caused the initial split, 4 
race was immediately on, world-wide ™ 
scope, to determine whether a chain & 
action of self-sustaining character might 
not be possible. Should this be attained 
each atom would release energy equal 
approximately to the energy obtained ™ 
burning 1,000,000 atoms of coal, and & 
plosions of unparalleled force would 
feasible if a fast reaction resulted. 
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Actually, in 1939, it was not realized 
that of the three natural isotopes in natural 
uranium metal, only U-235 was capable of 
splitting, or fission, when bombarded with 
neutrons to crack the nucleus. If this 
had been known perhaps the search would 
not have been so readily undertaken, for 
U-235 is present to the extent of only 0.7 
percent of the purified natural metal. It 
would probably have been realized that 
the preponderant isotope, U-238, consti- 
tuting nearly all the remainder, would 
prevent U-235 fission by the then known 
means through absorption of the neu- 
trons, preventing more than a negligible 
few from ever reaching the nuclei of 
U-235 atoms. 


MAN-MADE ELEMENT 


Within a year the situation was be 
ginning to be understood for the isotopes 
had been separated and U-235 fissioned. 
Fortunately, however, the theory had 
progressed and it now seemed likely both 
that U-235 could be concentrated by 
practical methods, and that a chain reac- 
tion producing a hitherto non-existent, 
fissionable clement, plutonium, could be 
brought about. Plutonium had been syn 
thesized during that year bv shooting 
neutrons into the U-238 nucleus with the 
University of California cyclotron. Per- 
haps these neutrons could be supplied in 
simpler fashion. If the U-235 in natural 
uranium could be made to split, shooting 
one of the neutrons released by each fission 
into another U-235 atom, and another 
neutron into an atom of U-235, plutonium 
would be produced along with enormous 
amounts of heat energy. Tremendous ef- 
fort was then directed toward determining 
if this could be accomplished, but positive 
results were not obtained definitely until 
the end of 1942. The delay resulted not 
so much from lack of understanding as 


Large production area 


From left to right: Maj. Gen. Leslie R. Groves, officer in charge of the 
Manhattan District; Brig. Gen. Thomas F. Farrell, assistant to the officer in 
charge; and Col. K. D. Nichols, district engineer of the Manhattan District 


from scarcity of materials. For nuclear 
chain reactions, in addition to their re- 
quirement for high purity materials to re- 
duce unwanted neutron absorption, 
introduce a new concept, that of critical 
size. 

Because the neutron loss from = an 
operating mass or “pile” is a surface effect, 
while the useful results of neutron bom- 
bardment within the pile are proportional 
to volume, the ratio of extcrior surface to 
volume must be less than a certain maxi- 
mum, depending on the geometry of the 
pile. ‘This means that the system volume 
must be more than a certain minimum if 
the neutron loss is to be held down 
enough for a chain reaction to continuc. 
This concept is an important one to note, 
for it controls the minimum size, both in 
the chain reacting bomb and in the plu- 


at Oak Ridge, Tenn. 
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tonium producing reaction. It may be 
expected, as well, to control the size of 
the reacting mass in future efforts at 
atomic power production. 

By 1941, then, the aims were definitely 
established. First, practicable means were 
to be discovered for separating the U-235 
at a desired degree of purity from natural 
uranium metal, and second, other means 
were to be worked out for producing plu- 
tonium from U-238 by the expenditure 
of the U-235 naturally associated with ‘it. 
However, there was no assurance that the 
amount of plutonium produced would be 
equivalent to the U-235 expended so, on 
its face, the proposal seems of questionable 
merit in light of the since-confirmed belief 
that U-235 and plutonium would be about 
equivalent as bomb material. The main 
reason for the plutonium program was 
that, whereas isotopes are identical chemi- 
cally and hence can be separated only by 
physical methods responding to small 
differences in mass, plutonium is a differ- 
ent element and hence can be separated 
chemically from the unconverted U-238 
and other materials in the reaction mass, 
Furthermore, it is likely that the tre- 
mendous heat output of the plutonium 
process will make it of major interest for 
power production in the future. 


ISOTOPE SEPARATION 


Isotope separation processes turned out 
to constitute a decidedly important, as 
well as the most costly part of the 
over-all program. Expenditures on that 
phase, up to the dropping of the first 
bomb, amounted to $1,106,393,000, com- 
pared to $383,401,000 for the plutonium 
project and $54,429,000 for the bomb 
laboratory near Santa Fe. Two separation 
processes were finally adopted for U-235 
production, and two complete plants were 
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Chronological Highlights in Atomic Bomb Development 


In 1896 Lord Rayleigh was the first to use 
porous diffusion in the separation of gas mole- 
cules, while Becquerel initiated the modern 
study of atomic structure by discovery of 
radioactivity. Two years later the Curies 
discovered radium and in 1905, as a conse- 
quence of his theory of relativity, Einstein 
announced the equivalence of mass and energy. 
In 1919 Rutherford was the first to disturb 
the stability of an ordinary atomic nucleus. 

Until the chain of discoveries of the 30's, 
Einstein’s hypothesis was unconfirmed. In 1930 
Bothe and Beck, in Germany, discovered but 
did not identify the neutron. Chadwick, in 
England, identified this electrically neutral par- 
ticle in 1932. During the same year H. C. 
Urey discovered heavy hydrogen and heavy 
water and C. D. Anderson, also in the United 
States, discovered the positron. Also in 1932, 
in Rutherford’s laboratory in England, experi- 
ments leading to the confirmation of Einstein's 
calculations were performed. 

Then in 1939, things began to happen, 
atomically speaking. Early in January Hahn 
and Strassmana, in Germany, announced that 
they, together with Lise Meitner, had found 
a barium isotope (about half the atomic weight 
of uranium) in the products of bombardment 
of uranium by neutrons. Dr. Meitner, by then 
exiled from Germany, almost immediately de- 
duced correctly, and so informed Frisch at 


Copenhagen, that atom splitting (fission) had 
occurred. This was communicated to Niels 
Bohr, of Copenhagen, then visiting in the United 
States, and confirmed by Frisch by mid- 
January. Within a few days, before Frisch’s 
results were known in the United States, four 
U.S. colleges re-confirmed this conclusion. Ap- 
parently the German government almost im- 
mediately set about large scale atomic bomb 
research. 

U.S. scientists were not left behind. In 
March 1939 G. B. Pegram and Enrico Fermi 
contacted the U.S. Navy to suggest a uranium 
program, finding mild interest. In the Fall, 
Alexander Sachs talked with the President who 
foresaw the possibilities and appointed an ad- 
visory committee on uranium. By December 
interest in atomic fisson was so great that 100 
papers had appeared. 

By February 1940 A. 0. Nier, at Minnesota, 
had separated the uranium isotopes with his 
mass spectrograph and his U-235 sample had 
been split by J. R. Dunning and his associates 
at Columbia. In the same month the first Navy 
appropriation became available. By April news 
of the German large-scale effort accelerated our 
own work and that of the British and resulted 
in our adopting a voluntary censorship policy 
on scientific papers, In June formation of 
NDRC under Vannevar Bush, and its uranium 
subcommittee, gave further impetus. Work on 


isotope separation was actively under way at 
Columbia under Urey and Dunning, and the 
possibility of using thermal diffusion in liquid 
as a separation means was suggested in the 
Fall. During the year it became more evident 
that a power chain reaction of uranium was 
possible. At this stage most of the work had 
been concentrated at Columbia, although E. 0. 
Lawrence at the University of California had 
efforts under way to synthesize element 94, 
plutonium, with the cyclotron, and the idea of 
a chain reaction for its formation from U-238 
was developing. 

It was in 1941 that the uranium project 
really began to gather momentum. Interest in 
the possibilities of a chain reaction, either for 
explosion or for plutonium formation, became 
great enough to lead to projects at Princeton 
and California, as well as at Columbia. H. D. 
Smyth, at Princeton, and Lawrence, at Cali- 
fornia, became interested in electromagnetic 
methods of isotope separation and by the year 
end, the latter had made U-235 samples. At 
Columbia, Fermi was working on the chain 
reaction pile, and Urey on diffusion separation 
and heavy water. Experiments on centrifugal 
separation were under way at several places, 
diffusion separation had been demonstrated on 
uranium hexafluoride, the theory of such sepa- 
ration was well understood and thermal diffe- 
sion had been demonstrated. The groundwork 
for a chain reacting pile had been partially 
completed, but a pile had not been achieved. 


built at the Clinton Engineer Works, as 
well as numerous subsidiary plants that 
served the main ones. 

One reason for the extremely wide 
scope of the research program that pre- 
ceded actual building of the Clinton 
separation plants was the fact that several 
alternate methods for accomplishing ccr- 
tain results were often worked on con- 
currently, both as insurance and to per- 
mit evaluation of their relative merits. 
Lack of space here, unfortunately, will 
prevent the description of interesting anc 
possibly valuable methods which were 
abandoned for one reason or another be- 
fore the plant stage was reached, often 
because 1 procurement problem or some 
other deterrent (which might be lacking in 
the future) had intervened. 

It was recognized at an carly stage that 
two classes of separation methods were 
possible for the concentration of U-235, 
& group given the name of “statistical” 
methods, all depending on small differ- 
ences in the average behavior of the mole- 
cules of different isotopes; and a group of 
electromagnetic methods, based on the 
fact that different velocities could be 
imparted to ions of different mass in an 
electromagnetic field. Distillation and 
centrifugation, although possible separa- 
tion means for atoms of different mass, 
have not survived the experimental stage, 
while gaesous diffusion is now used on an 
enormous scale for the production of 
a high U-235 concentrate, and thermal 
diffusion is used (probably less extensively) 
in making a low concentrate raw ma- 


terial for the surviving electromagnetic 
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process. An exchange reaction combined 
with electrolysis, both statistical methods, 
is used in heavy water production. This, 
however, applics only to an experimental 
phase of the project and hence cannot be 
covered here in detail. Although reports 
from Germany suggest that the Germans 
may have been placing chicf reliance on 
heavy water in the production of plu- 
tonium, such has not been the case in the 
United States, owing primarily to the 
difficulty of securing the cnormous quan- 
tities of this material that would have been 


*nceeded. 


Gaseous Diffusion—Perhaps the most 
intcresting phase of the entire project from 
a chemical enginecring standpoint is the 
gascous diffusion process, practiced on an 


almost unimaginablvy large scale at Clinton 
Work on this process was initiated at 
Columbia where, in fact, much of the 
work on other problems also was started, 
giving rise in 1943 to the Army’s name of 
“Manhattan District” for the work on 
uranium. It was shown at an carly date 
that fluorine, occurring in but one atomic 
form, reacted with the isotopes of uranium 
to form but three possible gascous hex- 
fluorides, and that a small degree of con- 
centration of the lighter U-235 F, could 
be achieved after diffusion through a po 
rous barrier, accomplished by a small deple- 
tion of the heavier U-238 F, after flow 
through the same barrier. This followed, 
of course, from the fact that all the mole- 
cules have the same temperature and aver- 


One of the plants in the Clinton Engineer Works 
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Accomplishment had progressed so far at 
this time that it was deemed feasible to set 
up a planning board of engineers to supervise 
technical and engineering aspects, procurement, 
plant design and construction. The board, 
headed by E. V. Murphree, included also 
W. K. Lewis, L. W. Chubb, G. O. Curme, Jr., 
and P. C. Keith. 

In 1942 the earlier efforts began to bear 
fruit. By the end of 1941 there were 16 re- 
search contracts in force, totalling $300,000, 
but only a few grams of uranium metal were 
in existence. In 1942 the problems of metal 
and other raw material procurement were 
largely solved; success of the calutron electro- 
magnetic method of U-235 separation was 
demonstrated beyond a doubt; progress had 
been made on barriers for diffusion separation ; 
and enough of the chemistry of plutonium was 
known to give an idea of means for its sepa- 
ration. Early in the year the problem of 
plutonium production had been transferred to 
University of Chicago under A. H. Compton, 
and at the year end the first chain reaction 
of self-sustaining character was demonstrated 
before a review committee of engineers in- 
cluding W. K. Lewis, C. H. Greenewalt, T. C. 
Gary, Roger Williams and E. V. Murphree. 

During the latter part of the year first steps 
toward acquiring the Clinton site were initiated ; 
the calutron design was frozen and the build- 
ing of a large scale electromagnetic separation 
plant was recommended; Du Pont was called 


in on plutonium plant design and the Hanford 
site was examined; and M. W. Kellogg’s 
subsidiary, Kellex, was starting preliminary 
diffusion plant design. Health studies were 
under way in connection with plutonium pro- 
duction problems and a decision had been 
reached to build a large scale plutonium plant 
at Hanford and a pilot plant for plutonium 
study at Clinton. Meanwhile, the President’s 
Military Policy Committee had been appointed, 
with General L. R. Groves in executive charge. 
Mallinckrodt was making purified uranium oxide 
on a large scale, Harshaw and Du Pont were 
using it for purified UF, and Westinghouse 
and a group under F. H. Spedding at lowa 
State were working on pure metal production. 

Where the end of 1942 had been a time of 
decision throughout the uranium project, 1943 
was the year of building. In the spring the 
bomb laboratory under J. R. Oppenheimer 
started work at Los Alamos. Work on the 
Princeton isotron separator was dropped, al- 
though successful, to concentrate on the build- 
ing of the calutron plant at Clinton. By mid- 
year ground was being broken at Hanford for 
the first plutonium pile and construction was 
under way at Clinton on the gaseous diffusion 
and calutron plants. First units of the latter 
were operating by November, in which month 
construction of the Clinton plutonium pilot 
plant was started. Carbide & Carbon Chemicals 
had been chosen to operate the gaseous 
diffusion plant designed by Kellex, and J. A. 


Jones Construction Co., to build it. Tennessee 
Eastman had been selected as the calutron 
plant operator, and Stone & Webster as its 
builder. Du Pont was both builder and opera- 
tor of the Hanford plant. The Army’s cryptic 
“Manhattan District” was now in charge. 

Much of the construction was completed 
in 1944. The calutron electromagnetic plant 
was already in large-scale operation, further 
improved in the Fall by the building of a 
concentrating plant for its raw material, based 
on the thermal diffusion process. The Clinton 
experimental plutonium pile and recovery plant 
were showing results; and the first Hanford 
production pile went into operation, followed 
shortly by the second. Work was still in 
progress on the gaseous diffusion plant. 

As the world well knows, 1945 was the 
year of fruition. The third Hanford pile was 
completed in the spring, while the gaseous 
diffusion plant was operating successfully by 
summer. The bomb laboratory had meanwhile 
done its work well, as may have been suspected 
by those within more than a hundred-mile 
radius of the Los Alamos proving ground on 
the fateful morning of July 16. When, on 
August 6, President Truman’s dramatic an- 
nouncement told of what had happened a day 
previously at Hiroshima, the work of many 
thousands of scientists, engineers and artisans 
had in one sense been completed. In another 
and perhaps more significant sense, that work 
had only started. 


age kinetic energy, so the lighter neces- 
sarily have the greater average velocity. 
However, the separation factor is pro- 
portional to the square root of the ratio 
of atomic weights and it was shown that a 
cascade having perhaps 4,000 stages or 


even more might be needed to produce 
99 percent pure hexafluoride of U-235. 
Furthermore, the barrier problem was well 
nigh insuperable, requiring many acres of 
barrier for the required capacity, the 


myriad holes of which were no larger than 
0.01 micron. Many barriers were developed 
and tested with the assistance of numerous 
industrial concerns and the best design, in 
fact, was not decided on until the plant 
was ready for partial- operation. Almost 
as dificult was the problem of pumps. 


Diffusion cell design is so figured that half 
the gas pumped into cach stage diffuses 
through the barrier while the other half, 
having been impoverished, is returned to 
the feed of the next lower stage. Thus, 
the barriers of the first stage may have to 
handle as much as 100,000 times as much 
gas as those of the last. Furthermore, 
since the half that diffuses drops consid- 
erably in pressure, several pounds at least, 
and even the other half loses some pres- 
sure, all flow between the many stages 
must be handled by pumps, very special 
designs of which are required to insure 
against all leakage, corrosion, and con- 
tamination of the process gas by scaling 
materials or lubricants. 

With the decision to build the gaseous 


Almost all plants at Oak Ridge are of tremendous size 
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diffusion plant at Clinton, plans wcre com- 
pleted by Kellex Corp., under P. C. Keith, 
during the Spring and Summer of 1943. 
Construction on the huge U-shaped group 
of buildings (each side of which is 2,450 
ft. long, averaging 400 ft. in width and 
60 ft. in height) was started by J. A. Jones 
Construction Corp. on Sept. 10, 1943. 
Operation of the first units, under Carbide 
& Carbon Chemicals Corp., commenced 
on Feb, 20, 1945. At peak production 
the operating force is about 12,000. In 
addition to the nearly 6,000,000 sq. ft. in 
the main building group, there are 70 
other buildings bringing the total arca to 
600 acres. Included is the 600,000 sq. ft. 
“conditioning building” where certain of 
the equipment is conditioned before in- 
stallation, This was designed and built 
by Ford, Bacon & Davis. 

Final successful operation of the entire 
plant in the summer of 1945, with con- 
sistent and reliable results and _ better 
performance than had been expected, cul- 
minated almost six years of continuous 
effort. The highest praise for their cour- 
age and perseverence is due to all who had 
a part in’ the development. 

Electromagnetic Plant—The inspiration 
for the electromagnetic methods of isotope 
separation came from the fact that the 
mass spectrograph (Chem. & Met., Sci. 
Inst. Report, p. 124, July 1945), had 
proved in the past to be the best method 
for separating many types of isotopes on 
an extremely small scale for relative abund- 
ance determinations. It effects an almost 
complete separation with small hold-up 
and a short start-up time. A suitable com- 
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pound, in gaseous form, is introduced into 
an ion source (such as a region of low 
pressure where the molecules are bom- 
barded with electrons to produce ionized 
fragments). An electrostatic field accel 
erates the ions through a pair of slits and an 
electromagnetic field causes them to move 
along semi-circular paths. Finally a col- 
lector of some sort is supplied for detect 
ing or separating the quantities that have 
moved along paths of different radii. All 
ions are given practically the same kinetic 
energy. many thousands of times as great 
as their average thermal energy, so that the 
lighter ions, having less momentum than 
the heavier, move in semi-circular paths 
of smaller radii. 

There was, however, a long road to 
follow from this instrument to a machine 
capable of separating grams, rather than 
micrograms. Several methods differing 
considerably from the one described were 
attempted, including the isotron method 
of “bunching” ions, developed at Prince- 
ton, the magnetron and so-called ionic 
centrifuge. For one reason or another 
these were dropped eventually in favor of 
the University of California calutron which 
is similar to the mass spectrograph in 
principle. FE. D. Lawrence, at Berkeley, 
decided to rebuild the 37-in. California 
cyclotron into a giant mass spectrograph. 
Success was such that an uncompleted 
magnet for a much larger cvclotron (184 
in. pole diameter, 72 in. gap) was hastily 
completed and applied to the calutron. In 
the early days it appeared that space charge 
in the neighborhood of the positive ion 
beam would be troublesome, but means 
were found for nullifying it to a consider- 
able extent. Also it was possible to main- 
tain more than one ion beam in the same 
magnetic ficld and it became feasible to 
widen the collector slits for capacity in- 
crease, without sacrificing sharpness of 
focus, by controlling magnetic field con- 
figuration. Even so, it was recognized that 
many separator units would be needed for 
a production plant. In September 1942 it 
was recommended that such a plant be 
built at Clinton. The first unit was com- 
pleted in the Fall of 1943. 


FEED CONCENTRATION 


To avoid limiting capacity, the final de- 
sign does not attempt to complete sepa- 
ration in a single stage. Another means of 
increasing capacity was to use a feed con- 
taining somewhat concentrated U-235. To 
double the feed concentration, for exam- 
ple, would enable a calutron that pro- 
duced 1 g. per day of 40 percent U-235 to 
ptoduce 2 g. of 80 percent material. To 
provide such a concentrated feed a plant 
based on the method of thermal diffusion 
in liquid, developed at the Naval Research 
Laboratory by P. H. Abelson, was built at 
tremendous speed in the Clinton works 
during the late summer of 1944. Thus, 


106 


although the research work on the gaseous 
diffusion method had started at a consid- 
erably earlier date, the calutron plant was 
in operation almost a year sooner. 

The calutron electromagnetic plant, 
comprising 270 buildings, is now 2 miles 
long and covers 500 acres. Built by Stone 
& Webster Engineering Corp. from equip- 
ment produced in the main by General 
Electric, Westinghouse and Allis-Chal- 
mers, it is run by Tennessee Eastman with 


an operating personnel totaling 24,000. 
Serving this plant, the thermal diffusion 
concentrating plant includes 20 buildings, 
the largest 525 ft. long, 75 ft. wide and 
82 ft. high. Completed in five months, its 
first unit was operating only three months 
after ground was broken. Operating per- 
sonnel is in the neighborhood of 2,000. 
rhis concentrating plant was built by 
H. K. Ferguson Co. and is operated by a 
Ferguson subsidiary, Fercleve Corp. 


How Hanford Solved the Problem of 
Synthesizing an Element 


JOHN R. 


CALLAHAM 


Associate Editor, Chemical & Metallurgical Engineering 
San Francisco, Calif. 


Pe Harsor day found this writer in 
the Chemical Warfare Service plant at 
k.dgewood Arsenal, where bewildered and 
defensive wardens were being shown how 
to shield themselves with a chair and squirt 
water on magnesium incendiary bombs. 
Three and one-half-vears later, announce 
ment of the Japanese surrender found him 
in the awesome atomic bomb plant at 
Hanford Engineer Works. From mag 
nesium incendiaries to atomic anmhilation 
—such has been, in brief, this nation’s 
progress in the technology of warfare within 
a short four vears 

Hanford Engineer Works, located near 
Pasco between the Yakima Range and the 
Columbia River in the state of Washing 
ton, is one of the two plants in the world 
producing explosive material used in the 
“atomic” bombs dropped upon Japan. Fac- 
tors that led to the selection of this par- 
ticular site were the availability of large 
amounts of water, abundant power, cheap 
land, and isolation. Expenditures at the 
Hanford project to date are reported to 


have been $353,401,000, of the nearly $2 
billion appropriated by Congress for the 
entire atomic energy project. Hanford has 
been designed, constructed and operated 
for the Army by the Du Pont company. 

Final links in the atom-splitting process 
used at Hanford were discovered during 
the spring of 1941. Ground for the project 
was broken during early 1943; the first 
plant production from uranium slugs of its 
product, plutonium, began during the 
autumn of 1944. Since that time the plant 
has been in more or less continuous oper 
ation. Happily, the process worked at the 
first try-out and at the time of the Japanese 
surrender, the production rate was sur 
passing all earlier expectations. 


ATOMIC ENGINEERING 


This plant, comprising seven major man 
ufacturing units spread over an area of 
more than 400,000 acres and employing 
some 5,200 workers, was designed and 
built on data obtained by microchemical 


Another view of the enormous plant on the preceding page 
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One operating area in the plutonium plant at Hanford, Washington 


studies involving only half a milligram of 
plutonium! Solely on the basis of these 
“bits of nothing,” the huge chemical plants 
were reportedly designed on a scale 10,- 
000,000,000 times larger 

The fact that there has been practically 
no major changes in equipment or process 
ing procedure, even after such an astro. 
nomical scale-up in operations, definitely 
brands both research and engineering work 
a outstandingly sound and competent. 
That there have been no fatalities from 
operations of the plant (the entire project 
has had only 16 fatal accidents, all irrele- 
vant to the process) speaks of a safety 
engineering job perfectly performed. Just 
a the entire Manhattan Project can lay 
aim to being the most stupendous ex 
ample of cooperative research in the history 
of science, so the materialization of the 
Hanford and Oak Ridge plants undoubt- 
edly represents the biggest and most daring 
xcomplishment in the annals of indus- 
trial engineering. Few of the nation’s lead- 
ing design, construction, equipment, en- 
gineering or chemical firms did not play 
some important part in the development. 

Magnitude of the construction job is 
shown by the fact that the town of Han- 
ford, now abandoned, once housed some 
51,000 construction residents. Richland, a 
synthetic town 15 miles from Pasco, now 
has a population of 17,000. Excavation for 
the project amounted to 25,000,000 cu.yd. 
of earth; more than 780,000 cu.yd. of con- 
crete were placed. Some 345 miles of 
permanent plant roads were constructed on 
the site. A total of 40,000 carloads of ma- 
terials was received for the project and, 
excluding rail and special steels, about 
1,000 tons of steel was used in building 
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construction. More than §,500 major pieces 
of construction equipment were used; re- 
frigeration equipment alone probably 
amounted to over 1,000 tons capacity. 


BASIC PROCESS 


In brief, the process in use at Hanford 
creates a new element known as plutonium 
(number 94, atomic weight 239) by 
bombarding uranium 238 with slowed- 
down neutrons from the disintegration of 
the 235 isotope of uranium. Plutonium is 
the end product of the plant and is one 
of the two explosive elements that can be 
used in the atomic bomb. The other, of 
course, is U-235 itself. The processing 
steps fall into three categories: (1) Fabri- 
cation of uranium metal so that plutonium 
can be produced; (2) production of the 
plutonium under very exact physical con- 
ditions; and (3) chemical separation and 
purification of the plutonium from the 
mass of inert and unconverted uranium 
and other elements resulting from the 
fission of the 235 isotope. 

Primary raw material for the plant is 
uranium ore, ordinarily mined throughout 
the western states and especially at Great 
Bear Lake in Canada. The ore is concen- 
trated and purified at various other loca- 
tions and the raw material actually received 
at Hanford is metallic uranium. The bene- 
ficiation of the uranium ore alone is a 
complicated process (see Chem. & Met., 
pp. 178-180, July 1943). 

Ordinary uranium consists of the three 
isotopes 234, 235 and 238 in proportions 
of about 0.006 percent, 0.71 percent and 
99.28 percent, respectively. For practical 
purposes, the 234 isotope can be forgot- 


ten. Radioactive U-235 is the key to the 
Hanford process, for this isotope disinte- 
grates to produce, among other products, 
neutrons. These not only touch off other 
U-235 atoms to maintain the reaction, 
but also bombard the atoms of -U-238. 
Whenever they are slowed down suf- 
ficiently by passage through a graphite 
“moderator,” some of them are absorbed in 
the nucleus of the U-238 atoms to produce 
neptunium (element 93). This element is 
unstable and is quickly converted into 
plutonium, which is relatively stable under 
controlled conditions. 

In the metal preparation unit, the first 
step in the Hanford process, metallic 
uranium (mixture of 234, 235 and 238 
isotopes), as received at the plant, is fabri- 
cated into the proper geometrical size and 
shape and inclosed in hermetically sealed 
aluminum jackets. This procedure must 
be carried out perfectly since a flaw in the 
seal could possibly close down the entire 
Hanford works. The fabrication of metallic 
uranium has, of course, necessitated de- 
velopment of an entirely new and un- 
orthodox field of metallurgy. One unit 
fabricates all the uranium to feed the 
rest of the project. 

In the second step, these slugs of 
uranium are stacked into a definite geo- 
metric pattern in a pigeon-holed graphite 
“moderator” of controlled shape, size and 
thickness. These plants, of which there are 
three identical in design and capacity but 
separated from each other by distances of 
about five miles, are known as the “pile 
plants.” The purpose of the geometric 
piling is to intensify, through mass action, 
the conversion of U-238 into plutonium 
by neutron bombardment from disintegrat- 
ing U-235. The graphite “moderator,” as 
mentioned, serves to slow down the neu- 
trons to suitable speeds for U-235 fission 
and neptunium formation, but yet does 
not absorb them. In addition to the 
graphite and uranium slugs, the pile con- 
tains the necessary instruments and care- 
fully placed absorbers to control the oper- 
ation by absorbing some of the neutrons. 

Specifications on the size, shape, and 
arrangement of the uranium slugs and the 
graphite moderator are among the most 
critical factors in the entire plant. They 
will probably remain the most closely 
guarded secret of the Hanford process. 

Owing to various factors, including im- 
purities in the uranium, incompleteness of 
this relatively slow reaction (due to its re- 
versibility after a certain stage has been 
reached), and the loss of unabsorbed neu- 
trons, the concentration of plutonium in 
the uranium mass probably never becomes 
greater than a few grams per ton. Numer- 
ous fission products are also included in 
the reacted mass. 

Since the materials in the pile plants are 
intensively radioactive, all storage and han- 
dling must be done behind thick concrete 
walls or lead shields. The material is 
never seen, and all operations are auto- 
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matically controlled by a foolproof remote 
control system especially designed for this 
purpose. Operations in the pile plants are 
purely mechanical. 

When U-235 disintegrates into barium 
and krypton, one of a number of possible 
disintegrations, some matter is transformed 
into energy. Therefore the over-all heat 
generated from the piles is terrific and 
must be removed through use of large 
volumes of cooling water from the Colum- 
bia River or probably, during the summer 
months, by giant refrigeration systems. 
This heat, released (according to the 
Smyth report) at a rate equivalent to 500 
1,500 kw. per gram of plutonium produced 
per day, is said to be sufficient to raise the 
temperature of the Columbia River to a 
slight extent. Naturally, many problems 
in heat transfer, as well as methods of 
handling the radioactive water, were en 
countered. In all probability, the heated 
water could be handled in ordinary steel 
equipment, but it should be deactivated be- 
fore being sent back to the Columbia. 
This step might be accomplished by the 
aid of a series of towers somewhat re- 
sembling fractionating columns. Each pile 
unit has 10 such towers. It is evident that 
potential problems of this character have 
actually been circumvented by exhaustive 
research and development, combined with 
a high degree of skill in design, construction 
and operation. 


CHEMICAL PURIFICATION 


The product from the pile plants con- 
sists of slugs of metallic U-238 containing 
a very small amount of plutonium and 
numerous fission byproducts. This mate- 
rial goes to one of three widely separated 
chemical treating or purification plants 
where the plutonium is removed and con- 
centrated from the mass of uranium. 
Actually the only chemical phase of the 
Hanford process, this involves new chem- 
ical engineering principles and practice. 
Naturally, a large volume of different 
chemicals must be used to obtain even a 
pound of pure plutonium. Just what 
chemicals are used and the sequence of 
the operation is another key secret to the 
process. However, the Smyth report sug- 
gests that the method may be one of co- 
precipitation with a carrier, probably in- 
volving alternate oxidation and reduction. 

Buildings for these chemical units are 
almost solid concrete to protect both per- 
sonnel and processing materials from radio- 
activity that might otherwise prove dis- 
astrous. Each of the three units is approxi- 
mately 880 ft. long, 80 ft. wide and 60 ft. 
high, with foundations 35 ft. deep. The 
actual working floor space is much smaller. 
The plutonium is necessarily handled in 
smal] quantities by the very nature of the 
process. This also avoids any possible ex- 
plosions, since the element is not explosive 
unless relatively large masses are brought 
fairly close together. Periscopes are oc- 


casionally used; otherwise the material is 
never seen but is processed entirely by 
special remote control instruments. 

Workers and inhabitants of the sur- 
rounding areas are successfully protected 
from the associated radioactivity by elabo- 
rate precautions in the form of special 
instruments and medical examinations, by 
engineering design and construction, and 
by operating procedures. 

Chemical equipment in these units is of 
more or less orthodox design, but the ma- 
terials of construction and methods of re- 
mote control are so unorthodox as to be 
unique to this one plant. Corrosion— 
regular chemical corrosion complicated by 
“nuclear” corrosion—has been quite a 
problem. Hence much engineering work 
had to be done toward developing mate- 
rials of construction that would be resistant 
to “nuclear reactions.” 

End product of the purification plants 
is plutonium. In addition, there are some 
interesting waste products, one of which 
is the radioactive exit gases. These are 
diluted with atmospheric air in vast quan- 
tities through the use of high exit stacks. 
Operation of this particular step is co- 
ordinated with weather conditions to in- 
sure proper dispersion. If atmospheric con- 
ditions are not proper, this treating unit 
is closed down as a protective measure for 
the entire area. Liquid effluents, also radio- 
active, are being run into huge sunken 
storage tanks until methods can be worked 
out for final utilization or safe disposition. 
The urgency of producing plutonium for 
atomic bombs did not allow time or effort 
for solution of such secondary problems. In 
comparison to the job already done, the 
answers should not be difficult to find. 

Large quantities of byproduct uranium 
238, contaminated with incidental fission 
products and largely depleted of its 235 
isotope, also demand attention. As yet, 
methods of utilizing this spent or partially- 
spent uranium remained to be worked out. 
The end product of Hanford, the element 


plutonium, is shipped to the bomb as. 
sembly plant in New Mexico. 

Several features about Hanford Engi. 
neer Works immediately brand it as one 
of the outstanding industrial and eng). 
neering accomplishments of all time: (1) 
Its new and unorthodox metallurgical, 
chemical and engineering techniques; (2 
the success of the audacious leap from 
microgram experiments to engineered ton. 
nage operations; (3) a production record 
that has exceeded all expectations; (4) a 
perfect safety record under the most dan- 
gerous processing conditions known to 
industry. Toward the immensity and rami 
fications of the entire project, a large por. 
tion of the nation’s industries have con. 
tributed unstintingly. Unprecedented co 
operative effort among operators and 
workers, supervisors and scientists, indus- 
try and the Army, engineers and construc. 
tion crews, has produced in turn an un 
precedented success. 

Some of the key production personnel 
the writer met on this trip included Col. 
Franklin T. Matthias, commanding officer 
Maj. Joseph F. Sally, chief of production; 
R. E. Hageman, technical assistant to Mqj. 
Sally; Capt. R. E. L. Stanford, represent: 
ing the Army in the metal preparation 
plant and part of the chemical purification 
units; Maj. F. A. Valente, representing 
the Army in the plutonium production 
area and the remainder of the chemical 
purification units; Walter O. Simon, plant 
manager for DuPont. 

The author wishes to express special 
appreciation to Lt. M. R. Cydell, public 
relations officer, who issued the invitation 
and made the trip possible, and to Capt. 
R. E. L. Stanford, who personally con 
ducted the tour throughout the plant area 
and supplied much basic technica! informa 
tion. The statements made in this article 
do not necessarily reflect the opinions ot 
comments of any person connected with 
the Hanford or Manhattan projects, but 
are solely the responsibilities of the author. 


Operating area of previous view, shown from opposite side 
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LIONEL S. GALSTAUN Research & Development Dept., Tide Water Associated Oil Co., Avon, Calif. 


Produced Liquid-Phase 


Isopentane, now vitally import- 
ant to our high-octane aviation 
gasoline program, has promise 
as an ingredient in postwar pre- 
mium motor fuels. Isomerization 
of low-octane pentanes from na- 
tural gasoline may represent one 
way of up-grading these paraffins 
into more valuable gasoline con- 
stituents. The Tide Water pen- 
tane isomerization unit described 
in this article is the first com- 
mercial plant.—Editors 


ince the latter half of 1944, Tide 

Water Associated Oil Co. has oper- 
ated at its Avon, Calif., refinery, a liquid- 
phase pentane isomerization plant of the 
Shell type. Mechanical design was by 
C. F. Braun & Co., Los Angeles, and oper- 
ation is under license from Shell Develop- 
ment Co. 

The plant is essentially similar to the 
liquid-phase butane isomerizers using anti- 
mony trichloride as a catalyst carrier which 
have been in commercial operation for 
about two years. As usual in early oper- 
ations of a new process, some mechanical 
changes in the original plans were neces- 
sary both in design and operating tech- 
nique. These changes put the process into 
successful commercial operation. 

This unit, the first commercial plant of 
its type, converts normal pentane to isopen- 
tane. A yield of 50-60 liquid volume per- 
Cent isopentane is obtained on & once- 
through basis. Side reactions are normally 
so slight that about 97 percent yield can be 
obtained by recycling unconverted normal 
pentane. The flow is continuous both as 
to hydrocarbon feed and catalyst make-up. 

Active catalyst employed is anhydrous 
aluminum chloride, together with about 
5 mol percent of anhydrous hydrogen 
chloride (on the basis of hydrocarbon 
feed). The aluminum chloride is carried 
% a solution in molten anhydrous anti- 
mony trichloride. 


Solutions of aluminum chloride in anti- 
mony trichloride exhibit a single eutectic 
at 7.5 weight percent aluminum chloride 
which melts at about 153 deg. F. The 
catalyst mixture may contain 0.5-2.0 per- 
cent aluminum chloride; the freezing point 
of such mixtures is approximately between 
160 and 164 deg. F. As a consequence, 
the catalyst in the plant is always main- 
tained at a temperature considerably above 
this range. 

In the isomerization of pentane, dispro- 
portionation or cracking occurs with an 
uninhibited catalyst. Hydrogen is used as 
a cracking suppressor. It is supplied to the 
reacting mass in sufficient quantity to main- 
tain a partial pressure of about 60 to 70 
Ib. per sq.in. 

The flow diagram gives the essential 
processing vessels. Normal pentane en- 
ters at the left and is pumped through 
dryers since feed stocks obtained from 
storage tanks may be saturated with water. 
While this water content is small, the 
effect is that increased consumption of 
aluminum chloride or plugging of the 
catalyst scrubber column may result. Dual 
activated aluminum dryers are used, one 
being on stream while the other is being 
regenerated. 


PROCESS DESCRIPTION 


After passing through the dryers, the 
feed enters a preheater where the tempera- 
ture is raised to within 20 or 30 deg. 
of the reaction temperature. The reaction 
supplies the remainder of the heat. From 
the preheater, the dried feed runs to the 
bottom of the catalyst scrubber column 
where antimony trichloride and free alumi- 
num chloride are countercurrently extracted 
from the reject catalyst stream entering at 
the top of this column. 

The pentane stream, which now con- 
tains recovered antimony trichloride and 
aluminum chloride, flows to the contactor 
where it is subjected to isomerization con- 
ditions. On the way, it passes through a 
manifold where recycle hydrogen, HC] and 
antimony trichloride are injected as well as 
make-up aluminum chloride carried in anti- 
mony trichloride. The mechanism by which 
these recycle streams are first separated and 
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then returned to the process will be dis- 
cussed. 

The contactor is equipped with a mix- 
ing device and the contents are kept well 
agitated. As stated before, the reaction 
temperature is about 200 deg. F., the pres- 
sure 300 Ib. per sq.in. Under these con- 
ditions the reacting mass is maintained in 
substantially a liquid state. Above the level 
of the mixture and within the vessel itself 
is a baffle. Liquid above this baffle is 
quiescent and undissolved catalyst separates 
out as a dense phase. Slots in the baffle 
permit return of this settled catalyst to the 
turbulent zone. 

In normal operation, a small amount of 
aluminum chloride-hydrocarbon complex 
is formed. This complex is essentially inert 
as an isomerization catalyst; it is also sub- 
stantially insoluble in pentane. 


CATALYST REMOVAL 


In order to prevent accumulation of the 
inert complex in the contactor, a small 
volume of catalyst (called the reject 
catalyst stream) is pumped from the con- 
tactor to the top of the catalyst scrubber 
column. Here antimony trichloride and 
active aluminum chloride are countercur- 
rently extracted from the catalyst by pre- 
heated pentane feed; the inert complex or 
“sludge” remains as an insoluble liquid 
residue which is periodically withdrawn 
from the bottom of the catalyst scrubber 
column. 

Reacted pentane mixture, saturated with 
antimony trichloride and aluminum chlo- 
ride and containing hydrogen and HCl, 
passes to the catalyst removal column. 

In this column, the mixed pentanes, 
hydrogen and HCl are distilled off as 
overhead product while antimony tri- 
chloride containing a small proportion of 
aluminum chloride is separated as bot- 
toms. The catalyst column is equipped 
with a reboiler containing a surge chamber 
for the antimony trichloride. From this 
surge chamber, the catalyst recycle pump 
and the catalyst make-up pump take suc- 
tion. The bulk of the antimony trichloride 
is returned directly to the contactor by way 
of the catalyst recycle pump. A small 
stream is pumped by the make-up pump 
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Flowsheet showing liquid-phase pentane isomerization at the Tide Water Associated Oil Co., Avon, Calif. 


through the saturators where the antimony 
trichloride dissolves aluminum chloride to 
supply make-up to the contactor. After 
passing through the saturators, the stream 
combines with the catalyst recycle stream 
and returns to the contactor. 

The saturators are a dual unit, and com- 
prise two steam-jacketed pressure vessels. 
They are filled with anhydrous aluminum 
chloride, one saturator being on stream 
while the other is recharged. 


CONTROLLED MAKEUP 


Rate of aluminum chloride make-up is 
controlled by the rate of the make-up 
pump. This rate is set to maintain the 
aluminum chloride concentration in the 
contactor as required to obtain a satisfac- 
tory conversion. 

Due to the large difference between the 
vapor pressures of the catalyst components 
and pentane, the catalyst removal column 
has only ten trays and is operated at a re- 
flux ratio of only 0.25 on the overhead. 
This is amply sufficient to obtain a clean 
separation between antimony trichloride 
and pentane. 

The overhead portion is partially con- 
densed and the condensate is held in a 
reflux accumulator. Reflux for the catalyst 
column is obtained from the liquid in this 
tank. The bulk of the gas is recycled to 
the contactor by the hydrogen recycle 
compressor. The remainder is vented 
through a small vent-gas absorber where 
hydrogen and light hydrocarbons are re- 
moved from the process and HC! and the 
heavier hydrocarbons retained. The light 
hydrocarbons are formed in small quantities 
as side products of the isomerization re- 
action and must be removed to prevent 
accumulation and a resultant pressure rise. 
The rate of venting is set to hold the pres- 
sure on the catalyst removal column within 
the controllable range. Cooled HCl-free 
product (obtained from the HC! stripper 


column bottoms) is used as “absorption 
oil.” The bulk of the HCl is recovered 
from the vent gas by this means. 

Accumulator liquid, comprising isomer- 
ized product and HCl, is pumped to the 
HC] stripper. In this column, HC! con- 
taining a small proportion of hydrocarbon 
is separated as an overhead product. This 
stream, in its entirety constituting the HC] 
recycle, is returned to the contactor. The 
bottoms are cooled and caustic washed. 
This stream constitutes the entire plant- 
product. 

Operating surge for HCI is obtained in 
the HCl stripper. This column has 20 
trays, and roughly the upper half is used 
as a surge tank for HCl. In this portion, 
the temperature is relatively low and the 
liquid holds sufficient HCl to absorb 
normal operating fluctuations in HC! flow. 
Below the surge portion the temperature 
rises sharply, indicating that the hydro- 
carbon is being denuded of HC]. By means 
of thermocouples on the trays, it is pos- 
sible to determine how much of the 
column is available for HC) surge. Loss 
of HCl from the system is indicated by a 
rising level of the temperature “break.” 
When this “break point” comes close to 
the top of the column, more HC! is added 
to the system. 


PROCESS CONTROL 


The important process control variables 
are: (1) The temperature of the contactor, 
(2) concentration of aluminum chleride in 
the catalyst, (3) concentration of HCl, 
(4) volume of hydrogen recycled to the 
contactor and (5) the concentration of 
inert hydrocarbon-aluminum chloride com- 
plex in the catalyst. The latter is not as 
critical as the others but should be kept as 
low as possible. All of these are determined 
by chemical analyses together with metered 
flows in some cases. 

Rise in temperature on isomerization is 


an excellent means of checking the extent 
of the conversion and provides a continu 
ous operating check on the plant. ‘The 
isomerization of normal pentane to isopen 
tane at 25 deg. C. and | atm. pressure re 
leases 37 B.t.u. per Ib. of normal pen- 
tane undergoing reaction. Under oper 
ating conditions, the heat of reaction is 
approximately the same. This release of 
energy heats the entire stream including 
hydrocarbon feed, catalyst, HCl and hydro- 
gen. The inlet temperature is therefore 
measured after all recycle streams have en 
tered the manifold. 

Theoretically, the final temperature 
should be taken at the outlet of the con 
tactor. Practically, because of efficient 
mixing, the temperature in the vessel 
itself is sufficiently close to the outlet 
temperature to be used as such. This is 
held close to 200 deg. F. 

As stated before, the concentration of 
free aluminum chloride in the catalyst is 
maintained at a value between 0.5 and 2.0 


Saturator, contactor (center), and 
recycle compressor surge tank 
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Catalyst storage tank and melter 
(anhydrous AICI, dissolved in mol- 
ten anhydrous SbCl) 


percent. Higher concentrations tend to 
cause cracking and low concentrations re 
wit in insufficient conversion. 
Concentration of HC] is best meas 
wed in the overhead of the catalyst col 
umn. The method consists in passing a 
vapor sample through a measured volume 
of standardized alkali in a graduate sub 
merged in cracked ice or liquid normal 
butane; phenolphthalein is used as indi 
ctor. At the color change, the flow of 
apor is stopped and the volume of con- 
densed pentane is read on the graduate. 
From the known volume of standard al- 
kali and the measured volume of pentane, 
the HCl concentration can be readily 
calculated. 

The volume of hydrogen entering the 
mtactor must be sufficient to maintain a 
partial pressure of more than 60 Ib. per 
4. m. This partial pressure is not meas 
wed directly but can be reduced by cal- 
culation to a volume rate of hydrogen. If 
the hydrogen content of the hydrogen 
teeycle stream is known, the volume can 
% adjusted to maintain a sufficient quan- 
tity. Hydrogen is continually lost from 
the system through venting of light ends 
‘sulting from side reactions. Therefore, 
{iS necessary to maintain a continuous 
make-up of fresh hydrogen to supply the 


HYDROGEN CONCENTRATION 


Too much hydrogen can suppress iso- 


Métization. Hence, in good operation, 


lance is struck between the amount 
ijuired to prevent cracking and the ex- 
“sive quantities which suppress the de- 
conversion. 

Concentration of the aluminum chlo- 
ide-hydrocarbon complex in the catalyst 
Mould be kept to a minimum. This com- 
plex is highly corrosive to steel, especially 
the presence of HC]; furthermore, the 


“inertness” of the complex refers only to 
isomerizing activity. It is not chemically 
inert and if allowed to remain too long in 
the plant, continued reaction increases its 
viscosity and may eventually cause poly- 
merization to a solid. When this happens, 
the disposal of the complex becomes 
difficult. 

Other variables which affect conver- 
sion are the contact time, phase ratio of 
catalyst to hydrocarbon in the contactor 
and the degree of mixing. The phase 
ratio is customarily about one. The other 
factors are more or less fixed by the de 
sign and feed rate. 


CORROSION FACTORS 


No corrosion protection is required in 
vessels and lines in pentane service. Where 
pentane, catalyst, complex and HC] must 
be handled together, carbon steel is satis 
factory except in locations where turbu- 
lent conditions exist, or in equipment 
such as motor and block valves where no 
corrosion is tolerable. The contactor is 
an example of a turbulent zone and 
nickel-clad steel provides ample corrosion 
protection. All valves in catalyst service 
ire of Hastelloy trim. In HC1-pentane 
service, carbon steel is entirely satisfactory 
and design is no different than for similar 
services in butane isomerization. 

Thermal or mechanical stresses in steel 
used for catalyst service generally cause an 
aggravated corrosion. Thus, stress _reliev 
ing of large vessels or pipe in catlyst serv 
ice is standard practice. 


SPECIAL FEATURES 


Since the catalyst melts above normal 
itmospheric temperature, special precau 
tions must be employed in its handling. 
All catalyst lines, for in 
stance, must be kept 
heated. This is done by 
steam tracing between 
the heat insulation and 
the line. Vessels con 
taining catalyst are steam 
jacketed. The jackets 
on operating vessels are 
used only when the plant 
is shut down. An excep 
tion to this is the surge 
chamber on the catalyst 
column reboiler where 
flow is small and cannot 
be depended upon to 
supply sufficient heat to 
keep the mass melted. 
The catalyst storage 
tank, on the other hand, 
is kept heated continu- 
ously. 

Melting of make-up 
antimony trichloride is 
accomplished within the 
plant, without external 


handling of the material. 


The melting is done in a small, steam- 
jacketed vessel, connected to the catalyst 
storage tank. The elevation of the melter is 
such that melted catalyst will flow by 
gravity into the storage tank. ‘The connec- 
tions from the melter to the catalyst storage 
tank include a bottom line for delivery 
of melted catalyst and an upper pressure 
equalizing line. The melter is of sufh 
cient size to hold two drums of antimony 
trichloride. The drums are first perfo- 
rated and hoisted into the melter. The 
vessel is then closed and the steam turned 
on. About four hours is sufficient to melt 
a charge. When the charge is melted, the 
melter is blocked off from the storage 
tank, vented, opened and the empty 
drums removed. 

Operational experience over several 
months has demonstrated that the process 
is technically sound although control is 
more critical for pentane operation than 
for butane. Continuous runs of several 
months duration have been successfully 
accomplished with remarkable economy 
of chemicals. Aluminum chloride usage 
has been lower than estimated, hydrogen 
somewhat higher. Antimony trichloride 
losses, usually due mainly to handling, 
show rather large fluctuations. 

Certain important operating and de- 
sign details are beyond the scope of au- 
thorized publication at this time. It is 
frankly admitted that these have not been 
reported here, although such information 
will be made available to properly author- 
ized parties. 

The author acknowledges the assistance 
of Shell Development Co. in making 
available in advance of publication a pre- 
print copy of a paper by McAllister, Ross, 
Randlett and Carlson entitled “The Liq- 
uid-Phase Isomerization of Normal Paraf- 
fins Using Liquid Salt Catalyst.” 


Isomerization unit—neutralizing system (left), 
HCI stripper, and catalyst removal column 
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McBRIDE Editorial Consultant, Chemical & Metallurgical Engineering, Washington, D. C. 


USERS WANTED 


The eight 


plants built for war manufacture 


government owns 


of caustic and chlorine. Some are 
already surplus property and 
others soon will be. RFC is ag- 
gressively seeking users to buy 
or lease these properties. This 
article tells of the several plants, 
and discusses some of the com- 
plicated problems involved when 
industry executives deal with the 
government surplus officers re- 
garding either these alkali estab- 
lishments or any other surplus 


process industry plants and 


equipment.—Editors 


gpm or control of about a dozen 
plants which contain equipment for 
electrolytic manufacture of chlorine is 
vested in the United States Government. 
Eight of these make caustic and chlorine. 
Two of these installations are the units of 
large magnesium plants which made the 
chlorine for conversion of magnesia to the 
chloride that was electrolyzed for manu 
facture of metal. Some of the chlorine 
capacity is in other magnesium plants in 
the form of facilities for recovery of chlor 
ine from the magnesium cells. For the 
purposes of this article we can ignore most 
of these latter magnesium cell facilities. 
They are not a part of the surplus alkali 
capacity which is prospectively available 
for disposal by the government. 

Four of the government-owned alkali 
plants that must be considered as prospec 
tive surplus property are the installations 
at Chemical Warware Service arsenals, 
where they have been installed for the 
manufacture of chemical warfare gases. 
Only one of the plants is a commercial 
type of caustic-chlorine installation, the 
plant at Natrium, W. Va., leased by 
Columbia Chemical Division of Pittsburgh 
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For Surplus Plants 


Plate Glass Co. Another alkali installation 
is a small group of cells installed at Mem- 
phis as a part of the facilities built for 
making phenol. It is not proper to con- 
sider this last installation as a separate 
alkali unit since it is useful as a part of 
the phenol plant. Until the government 
knows what it is going to do with the 
phenol plant, it would be unwise to discuss 
any other use or the removal of this alkali 
equipment. However, the plant’s chlorine- 
caustic facilities may well be leased tem- 
porarily for operation, but probably will 
be sold only as a part of that complete 
plant. 


INTEGRAL PLANT UNITS 


The government is not likely to let go 
of essential parts of any present plants 
until it is known that the plant as a whole 
is not going to have’a greater value “as is 
and where is” than the sum of the values 
of the several parts if disposed of sepa 
rately. This is the reason why the govern- 
ment already feels certain that the chlorine 
facilities at most of the magnesium plants 
must not be considered as prospectively 
surplus im the immediate future, except in 


the case of Las Vegas. That one magne- 
sium installation has proved already so 
much of a white elephant that it certainly 
is going to be broken up or leased as pros 
pective users are found. The alkali equip 
ment at Velasco, Texas, remains as a part 
of that magnesium plant. 

Government men logically believe that 
the disposal of surplus government facili- 
ties may be most advant igeously arranged 
in most cases if present plants can be 
turned over to someone for commercial 
use in their present form and location. Nat- 
urally, such transfer of complete plants to 
private hands, either by rental or sale, 
would most quickly put the facilities into 
profit making and job creation. 

Of the six alkali plants worth talking 
about, the one at Natrium, West Virginia, 
certainly is most promising for immediate 
commercial use in this manner. No an- 
nouncement has been made whether the 
government expects to turn this plant over 
to the present operator, Columbia Alkali. 
But that firm has an option to buy and 
is believed most likely to take it over soon. 

This basic question of who will get such 
plants is one that deserves thoughtfu! con- 
sideration by everyone, whether or not he 


Hooker cell room, chlorine plant No. 1, at Las Vegas, Nevada 
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has had an operating contract. Some of 
the government men go so far as to say 
that all such plants have got to be offered 
to the highest bidder. Thus the present 
operator of an establishment would have 
little or no preferred position. And it does 
seem unlikely that mere status as an agent- 
operator will give unlimited preference to 
a firm now running a plant for the govern- 
ment, unless that firm has some such right 
in its contract. 


LEASE VS. SALE 


Uncle Sam would rather sell surplus 
property outright; but that is not too easy, 
especially under the present Surplus Prop 
erty Act. In many cases, including all im- 
portant chemical works, the surplus prop 
erty group may not dispose of a costly 
plant in such fashion without both a 
clearance at the Department of Justice 
and a tacit approval by Congress. It seems 
likely that the Department of Justice will 
promptly give sales clearances on contracts 
where new monopoly trends are not en 
couraged. And SPB must wait for at Icast 
30 days after reporting an impending sale 
to Congress before that sale may be finally 
consumated. 

In many cases, including some of the 
alkali facilities under discussion here, oper- 
ator companies have an option to buy as 
a part of their operating contract. Most of 
those options fix a method of pricing the 
facilities which probably would make the 


plants (especially recent ones) of substan 
tially greater cost to the operators than is 
justified by present market conditions. 
Hence, it is expected that very few com- 
panies will at once exercise their option 
to purchase in the form provided by the 
operating contract. 

Where complications develop in arrang- 
ing for the sale of plants, it is expected that 
short or medium term leases may be 
arranged. During the lease period com- 
plicated negotiations for sale can proceed. 
During such period lessees also will have 
time to develop markets and to make sure 
that they really want to buy. Thus both 
the government regulations and the plans 
of the company can be worked out during 
the lease period. 


THE MONOPOLY FACTOR 


Government officials have made a care- 
ful study of the chlorine industry as it 
now exists and realize that no single pres 
ent alkali company operates any large per- 
centage of the electrolytic business. Thus 
it does not appear that the Department of 
Justice is likely to have any objection to 
the sale or lease of any reasonable portion 
of the surplus facilities to any one of these 
firms. No single firm could, by taking any 
one of these plants, achieve a dominating 
or monopoly position of any serious conse- 
quence. On the other hand, it is unlikely 
that one concern would be allowed to buy 
several or all for that would constitute too 


Flow diagram of caustic evaporation in Basic Magnesium plant at Las Vegas, Nevada 


large a percentage of American electrolytic 
capacity for Justice officials willingly to 
accept. 


COMPETITIVE BIDS 


Officials engaged in selling surplus gov- 
ernment facilities, or consumers’ goods for 
that matter, have a difficult problem of 
disposal whenever they depart from strictly 
competitive bidding for the goods or plants. 
Even though a negotiated sale may be 
eminently fair to the public, there will 
always be a question as to whether the 
government men got all that they should 
and made the most advantageous deal. For 
this reason there is a growing tendency in 
RFC to dispose of surplus plants only by 
something which approximates competitive 
bidding (unless the war-time operating 
company chooses to exercise its purchase 
option under some earlier contract). 

There is great difference of opinion on 
this point both within and without RFC, 
the sales agency. Some officers think that 
they can negotiate sales with single com- 
panies and depend on the fairness of such 
contracts to prevent undue criticism. 
The tendency is, however, toward the 
taking of bids. That does not mean that 
only sealed competitive bids would be con- 
sidered. It means, rather, that RFC will 
announce the availability of a plant and 
indicate its desire to receive offerings for it, 
perhaps indicating some date before which 
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such proposals are expected. The surplus 
property officers would then proceed to 
negotiate terms and conditions with various 
firms making proposals. 


POSTWAR PREPAREDNESS 


It is evident from the summary above 
that Chemical Warfare Service has more 
than a third of the available government 
owned alkali capacity. Some of that capac 
ity will certainly be retained as a perma 
nent part of the arsenal installations of 
this Service. For example, there is no 
doubt that the Army will insist on keeping 
Edgewood Arsenal ready to go. They very 
much want Huntsville, Alabama, also. 

The other two Army arsenals having 
alkali facilities are badly located, relatively, 
from the standpoint of industrial use. It 
is rather unlikely that anvbody will want 
to go to Denver, for example, to make 
and market caustic and chlorine. Three 
possibilities are therefore being considered 
for that installation and to a lesser degree 
for Pine Bluff, Arkansas. More or less in 
the order of preference of government 
men, these are: 


1. The development of some new caus 

tic and chlorine using chemical business 
near these arsenals. 
2. The leasing of the arsenals to some 
firm that will use part of them for local 
manufacture and part of the capacity for 
primary products to be shipped out and 
sold commercially at destinations within 
economic freight range. 

3. The dismantling of the arsenals with 
the sale of alkali equipment to some firm 
which will remove it for reinstallation at a 
more satisfactory location. 


Preparedness for any possible future con 
flict will be in the minds of Army officials 
and will be used with Congress for some 
years to come. Under these circumstances 
the disposal of some of the chemical facili 


ties owned by the government must take 
account of a readiness to serve any future 
emergency needs. This matter has been 
very carefully considered in the War De- 
partment. A definite policy has been fixed 
with respect to certain industrial plants. 
Reduced to their simplest terms these deci- 
sions seem to amount about to this: 

Present facilities must continue at the 
command of the War Department at least 
until peace has become stabilized. Even 
after lease or sale, these Army plants must 
be maintained by the company controlling 
them so that they can be restored to effi- 
cient operation within a reasonable time. 
In some cases the government will con- 
tract to take for its peacetime uses a small 
percentage of the output of the plants, 
thus aiding in maintaining the business for 
which they are continued. The new con- 
trolling company must not only pledge 
itself, but must demonstrate at intervals 
to the Army its ability to put the plants 
quickly back into operation for the wanted 
products, in the event of emergency. 

CHLORINE NEEDS 

The consumption of chlorine in the 
United States has grown steadily for many 
years past. Conservative estimates suggest 
that the industries of America will need 
all of the commercially owned facilities and 
a substantial part of the government prop 
erty to meet postwar needs for this im 
portant chemical 

It is expected that government surplus 
property agents will cooperate in making 
government capacity available by leases, 
especially if some sudden important use 
develops beyond the capacity of commer- 
cial plants. Certainly the government is not 
going to take a chance on holding up post- 
war employment by withholding operat 
ing facilities from use under those circum- 
stances. It is possible that even some of 
the capacity at Huntsville and Edgewood 


First floor in caustic evaporator building at Las Vegas, Nevada 
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might be thus made available for com 
mercial operation under such circum. 
stances, even though the Army might not 
have any intention of actually selling the 
facilities. 

Some of the new chlorine demands most 
talked about include: Use of dichlorstvrene 
instead of styrene as a constituent of syn 
thetic rubber and some plastics; greate; 
use of chlorine for sewage treatment to 
prevent stream pollution; enlargement of 
chlorine use for water supplies in accord 
ance with the break-point method: in 
creased manufacture of chlorinated hydro 
carbons for solvent and other uses; new 
manufacture of bleaching materials for the 
paper and textile industries; and, of course, 
scores of other new demands that are less 
prominently considered. 

Only when no new uses of a plant i 
its present location can be found are sur 
plus disposal officials willing to listen to 
proposals for dismantling and removal to 
some other site. In this connection it must 
not be forgotten that there are political 
factors which will raise a good deal of 
difficulty in the way of any proposal to 
move facilities. In some instances that sort 
of factor may be dominant in determining 
surplus decisions. 


WHAT TO DO NOW 
Surplus property officers are hoping 
that chemical engineers will act promptly 
in these matters. They do not want the 
reconversion period to be delayed for lack 
of prompt action. Most welcome imme 
diately would be any proposal for the ux 
of the chlorine facilities at Las Vega 
Government executives handling that case 
sincerely hope that some new chlorine 
use may be developed in that area. Only 
as a last resort do they want to accept a 
proposal for dismantling and removal to 
some other location. 

Proposals for experimental or economic 
studies on new chlorine uses of general 
significance would be equally welcome. The 
Government is in a position to cooperate 
in such study of new applications of equip 
ment and products. Short-term leases to 
facilitate commercial trial of such plans 
and development of new markets will b 
discussed at any time, preferably soon. 

Finally it is emphasized that initial pro 
posals of even the most tentative sor 
should be started promptly. If a firm knows 
that it may wish to purchase or to leas 
some property, it will not be a bad idea 
to be on record early. The beginning of 
negotiations does not require any irrevoca 
ble commitments. Hence a management 
does not take any undue risk by telling 
the RFC representatives that it may wish 
to secure certain property. Those who stat 
early may be guinea pigs in policy making, 
which is not an advantage. But they will 
still be at the head of the line when Uncle 
Sam’s surplus store actually opens for bust 
ness. 
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Wartime Chemical Developments 


This summary of the results of 
recent field studies by civilian 
investigators was prepared under 
the direction of Col. H. A. Kuhn, 
assistant to the Chief of Chemi- 
cal Warfare Service. It is based 
on individual reports by Gaston 
F. DuBois and Francis J. Curtis 
of Monsanto Chemical Co., Wil- 
liam S. Calcott and Lester M. 
White of E. 1. du Pont de Ne- 
mours & Co., Ernest H. Volwiler 
of Abbott Laboratories, M. F. 
Fogler of Solvay Process Co.., 
Percy J. Leaper of General 
Chemical Co., and R. Lindley 
Murray of Hooker Electrochemi- 
eal Co.—Editors 


nior to the landing in Normandy, 

Major-General William N. Porter, 
Chief of Chemical Warfare Service had 
organized a group of investigators, mili- 
tary and civilian, to examine German in 
dustrial developments along chemical war 
fare lines. While the prime interest was 
in finished military products, the investi 
gations also covered new developments 
in the production of the component 
items, particularly those which would 
accelerate production in this country for 
the remainder of the war. These teams 
of investigators were expanded prior to 
V-E Day by inclusion of technicians par- 
ticularly well acquainted with the prewar 
German chemical industry. These teams, 
Operating under the direction of SHAEF, 
proceeded to collect first-hand information 
tegarding German chemical war activities. 
Although this work is still in progress, a 
tremendous volume of data has been col- 
lected and it is hoped can be made 


N.B. In distributing this technical in- 
formation which has come into its hands 
from captured German territory the War 

partment warns that its use is at the 
User's own risk insofar as any United States 
or foreign patent violations are concerned. 
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GERMAN INDUSTRY 


available. The gathering together and 
sifting of all these reports into a form 
suitable for general distribution is a tre- 
mendous task and will take considerable 
time. In the interim, however, it has been 
thought advisable to present this pre 
liminary summary covering the more 
important findings. 


1, CHEMICALS FROM HYDROGEN 


The development and installation of 
the Haber process for manufacture of 
synthetic ammonia at Oppau prior to 
1914, utlizing hydrogen from coal and 
water and nitrogen from the air, made it 
possible for Germany to fight World 
War I. Utilization of these same raw 
materials in the manufacture of ammonia 
for fertilizer and explosives and in the 
manufacture of liquid fuels again proved 
indispensable to Germany in the recent 
war. By the late twenties, Germany had 
built up a fixed nitrogen capacity which, 
according to published figures, was in the 
neighborhood of 1,000,000 tons of nitro 
gen annually. About 75 percent of this 
capacity was centered at the I. G. plants 
at Leuna and Oppau working on brown 
coal and coke. The other 25 percent was 
located mainly in several Ruhr plants, 
working on hydrogen from coke-oven gas. 
It appears that the Germans believed that 


this capacity was adequate at the start 
of World War II. 

During the twenties and thirties, Ger- 
many paid increasing attention to the 
development of synthetic liquid fuels. 
This work resulted in the development of 
two main methods of attack, the hydro- 
genation of coal (Bergius process) and 
the utilization of carbon monoxide and 
hydrogen in the Fischer-Tropsch process. 
The capacity for synthetic fuels at the 
outbreak of the war was by no means 
adc quate. 

Since hydrogen was already produced 
in large quantities at ammonia plants, and 
compressors and other equipment were 
available at these plants, synthetic fuels 
started to compete with the fixed nitrogen 
industry both for its equipment and for 
its supply of hydrogen, particularly at 
Leuna and to some extent in the Ruhr. 
Leuna hydrogenated brown-coal tar to 
fuels. The tar was obtained by coking of 
brown coal to produce coke for hydrogen 
and carbon monoxide. 

Leuna also produced methanol, isobutyl 
and higher alcohols. The isobutyl alcohol 
was converted into iso-octane for aviation 
fuels and the higher alcohols were hydro- 
genated to produce valuable fractions for 
other fuels. Total capacity for liquid 
fuels at Leuna was said to be 600,000 
tons per yr. As a result, enough hvdro 


(Continued on page 188) 


Synthetic ammonia works of I. G. at Oppau as photographed by U. S. 
Air Forces April 9. This plant is producing fertilizers for the Allies 


é 
1A 
imme 
UN 
\ cgas 
cas 
NG 115 


ZE°EV HALPERIN Chief Chemist, Petri Wine Co., Escalon, Cali}. 


TARTRATES 


Within the past four years, this 
country has strengthened its war- 
time chemical position by devel- 
oping domestic sources of raw 
materials for tartrate chemicals. 
The development has centered 
largely around the California 
wineries, 
materials are now being recov- 
ered in substantial quantities. 
This article, one of the first of a 
technical nature to be published 
on processes and techniques now 
in use in the industry, is based 
upon practical, operating expe- 
rience in one of the larger re- 
covery plants.—Editors 


where crude tartrate 


nior TO Pearl Harbor, this country was 

for practical purposes entirely depend- 
ent upon foreign sources for its supply of 
tartrate raw materials. These were largely 
imported in the form of wine lees, argols 
and some calcium tartrate from Argentina 
and the wine-producing countries of the 
Mediterranean basin. Although experi- 
mental work has been done on developing 
fermentation or synthetic processes for pro- 
ducing tartaric acid, the world’s supply of 
tartrate chemicals is still derived solely from 
byproducts of the grape processing industry. 
This country’s entry into the war cut 
off the source of a large percentage of our 
tartrate raw materials just when the de- 
mand for tartaric acid and tartrate chem- 
icals was rapidly increasing. However, at 
that time a number of domestic wineries 
initiated tartrate recovery programs in 
order to supplement the insufficient supply 
of imports from Argentina and other coun- 
tries. Probably over 95 percent of all tar- 
trates recovered in the United States now 
comes from California wineries, the re- 
mainder being recovered from wineries in 
the Finger Lakes district of New York. 
The present estimated recovery of tartrates 
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Recovered from Winery Wastes 


from California wineries is 1,100-1,200 tons 
of semi-processed materials yearly. About 
half of this tonnage represents argols, cream 
of tartar and wine lees while the remainder 
is in the form of calcium tartrate averaging 
close to 95 percent purity. 

This article, based upon practical ex- 
perience in the field, outlines some of the 
current processes now in industrial use. 
It is hoped that the data contained herein 
will stimulate other wineries to a closer 
study of the technical feasibility and eco- 
nomic attractiveness of recovering tartrates 
for the American chemical industry. 

Just what are tartrates? The term is 
rather vague, but in winery circles it in- 
cludes all materials containing tartaric acid 
or its metal salts. The most common tar- 
trates encountered in wineries are potassium 
bitartrate, known as cream of tartar, and 
calcium tartrate. These crude tartrates are 
the raw materials for the production of 
commercial tartaric acid, cream of tartar, 
Rochelle salts, tartar emetic and other 
tartrate chemicals. 

Tartrates occur in the juice of grapes as 
well as in the skins and stems. When the 
grapes are crushed, most of the tartrates are 
carried into the juices and eventually find 
their way into the winery wastes. 


SOURCES OF TARTRATES 


Processing of grapes into wine gives rise 
to several different types of waste materials. 
The method of tartrate recovery is there- 
fore somewhat different for each waste 
although the end products are the same. 
Winery tartrate-containing wastes are: 
(1) wine lees, (2) distilling materials still 
slop, (3) grape pomace and (4) wine 
stones. 

When new wine is placed in storage 
a great deal of insoluble matter, including 
yeast cells, pulp and tartrates, settles out. 
These sediments constitute wine lees. 
Three types of lees are normally encoun- 
tered in wine production, namely table 
wine lees, dessert wine lees and refrigeration 
lees. 

Table Wine Lees—Table wines may be 
either red or white; the lees produced will 
vary in tartrate content depending on the 
method used in making each type of wine. 
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In the case of red table wines, the fermen- 
tation is allowed to take place in the pres- 
ence of the grape pomace (skins and 
seeds). When fermentation is complete, 
the wine is drawn off and placed in storage 
tanks. There the lees settle out. In pro- 
ducing a white table wine, the grape juice 
is drawn off the pomac before fermentation. 

Since red wine grapes usually contain a 
higher concentration of tartrates than white 
wine grapes, the lees from red wines will 
be somewhat richer in tartrates than those 
from white wines. The average concen- 
tration of tartrates in table wine lees, red 
or white, is 0.1-0.3 Ib. of potassium bi- 
tartrate per gallon with a slight “plus” for 
the red lees. 

Dessert Wine Lees—In producing des 
sert wines, the general practice is to allow 
the juice to ferment only partially. At that 
point in the fermentation when the desired 
sugar concentration is reached, the juice is 
pumped into a fortifying tank where 
brandy is added to arrest fermentation by 
inhibiting the active yeast cells. At the 
same time, the alcoholic content of the 
wine is thereby increased to 21 percent. 
The dessert wine thus produced is pumped 
into storage tanks where the lees settle out. 

Dessert wine lees are generally higher in 
tartrates than table wine lees since cream 
of tartar is less soluble in the higher con- 
centration of alcohol (Table I). Dessert 
wine lees contain 0.2-1.0 Ib. of cream of 
tartar per gallon; the alcoholic content will 
vary from 10-17 percent. 

Refrigeration Lees—In order to render 
wines stable and clear, they are cooled to 
as low as 16 deg. F. As Table II shows, 
cream of tartar is only slightly soluble at 
this temperature. Hence some of the 
cream of tartar will crystallize out and 
settle to the bottom of the tank. Since 


Table I—Solubility of Cream of 
Tartar in Aqueous Alcohol 


G. of KHC,H.O, 
Percent Alcohol 3 100 g. 

By Weight of Sat. Solution 
ob ees 0.358 
0.210 
0.087 
0.043 
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Right—Chemically treated still slop be- 
ing agitated with air before settling 


the wine has previously been freed from 
most of its solid impurities, refrigeration 
lees are cleaner and nicher in 
tartrates than either table or dessert lees. 
The cream of tartar concentration will 
vary from 1-3 or more Ib. per gal. and the 
alcoholic content will be from 12-17 per 


generally 


cent. 

Grape Pomace—Pomace consists of the 
grape skins, short stems, seeds and pulp 
left in the fermenter after the removal of 
the wine or grape juice. The concentration 
of tartrates in grape pomace depends upon 
the initial concentration in the grapes and 
the method used in making the wine. The 
tartrate (as potassium bitartrate) content 
of grape pomace will vary from 1-5 percent. 

Brandy Still Slop—This term includes 
all de-alcholized winery materials from the 
distillation of brandy produced either for 
fortification purposes or for sale as such. 
Distilling material, as it is called in the 
trade, may consist of material from the re 
fermentation of sweet wine pomace or 
from wines produced exclusively for dis 
tillation purposes, pomace water washes, 
and pomace press wines 

hese materials are de-alcoholized by 
distillation; the slop from the still is used 
The concen 
tration of cream of tartar in still slop 
varics from 0.02-0.07 Ib. per gal., depend 
img again upon the initial tartrate content 
of te grapes and the wine-making method 
emploved. 
ine Stones—After newly made wine 
8 tricked into storage tanks, some cream 
of tortar will crystallize out and deposit on 
the inside walls and floor of the tanks. 
The deposits thus formed are known as 
“wine stones” and consist of 70-90 percent 
cream: of tartar. As compared to other 
soures of tartrates, these stones play a 
very minor role. 
rom Table Wine Lees—First step in 
the recovery of tartrates from table wine 
lees is distillation. This serves two pur 
poses; (1) To strip the lees of their alcohol 


for the recovery of tartrates 


= 


Above—tTartrate recovery plant showing 
still slop settling and clarifying tanks 
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and (2) to make the slop workable for the 
recovery of tartrates in the form of calcium 
tartrate. During distillation all crystalline 
cream of tartar will go into solution and 
thus will later be precipitated as the 
calcium salt. Solution is aided by the 
dilution from condensed steam. 


RECOVERY OF TARTRATES 


Lees slop is pumped from the discharge 
point of the still into wooden settling 
tanks. It is good practice to have settling 
tank capacity to handle double the amount 
of distillery slop produced daily. For 
example, a winery producing 50,000 gal. 
of distillery slop per day should have 
100,000 gal. capacity in settling tanks. 
Slop is allowed to settle for 12-18 hr. The 
supernatant liquor, then fairly free of solid 
matter, is drawn off into an open, wooden 
precipitating tank. The size of this should 
be approximately equal to the daily output 
of distillery slop. 

Chemicals used in the precipitation are 
CaCl, and hydrated lime. In general prac 
tice, it is best to add 0.5 Ib. of commercial 
CaCl, in solution for each pound of cream 
of tartar to be precipitated. This is slightly 
higher than the theoretical requirement, 
but it takes into consideration the purity 
of the commercial CaCl, (about 75 per 
cent) and allows a 10 percent excess of 
chloride. It is important that the addition 
of CaCl, solution takes place during 
thorough agitation. After addition of the 
chloride, a slurry of hydrated lime is added. 
This is produced by mixing 150 Ib. of hy 
drated lime with 50 gal. of water. 

Practical experience has shown that lime 
should be added to a definite pH value, 
which varies from 4.6-5.6 depending upon 
the cleanliness of the material and the 
concentration of cream of tartar. It is 
very important that the lime slurry be 
added slowly and well dispersed by agi- 
tation so that lime will not settle to the 
bottom of the tank and its neutralizing 


action thereby be limited. Some time must 
be allowed to elapse before determining 
the pH of the material after addition of 
lime. This is especially important as the 
end point is approached. The best pro- 
cedure is to agitate the slurry, usually by 
air, for 5-10 min. before determining the 
pH. 

Control of pH is a factor that greatly 
affects the purity of the final product. It 
may mean the difference between a calcium 
tartrate which is extremely soft, subject to 
microbiological spoilage and of low purity, 
and a material of sandy texture, easily 
workable, clean and of high tartaric acid 
concentration. 

If the cream of tartar concentration in 
the slop is over 0.1 Ib. per gal., much of 
it will crystallize if the temperature of the 
liquid falls below 90 deg. F. Thus it will 
be unable to enter into the reaction by 
which calcium tartrate is produced. Fur- 
thermore, these crystals of potassium bitar 
trate will be carried down with the calcium 
tartrate to cause a great deal of trouble 
later in the production of commercial 
tartaric acid. 

After the desired pH has been reached, 
the slurry is agitated by means of air for 
15-30 min. to assure over-all distribution 
of the precipitants. The calcjum tartrate 
is then allowed to settle for 6-12 hr. If 
the medium is clean and the initial cream 
of tartar concentration close te 0.1 Ib. per 
gal., most of the tartrate will settle within 
2-3 hr. If the liquid is not brilliantly clear 
the settling time will be considerably 
longer, as suspended matter will prevent 
the calcium tartrate crystals from settling 
immediately. Good practice is to allow 
6 hr. for settling. The supernatant liquor 
is then drawn off and the precipitated tar- 
trate washed out of the tan’. with water 
into a shallow, open wash box. 

During the process of precipitation, 
soluble KCl is formed. Since the calcium 
tartrate must be free of soluble chlorides, 
it should be given two or three changes 
of water in the wash box. When com- 
pletely washed, it is dried to below 5 per- 
cent moisture; this assures high purity 
and avoids microbiological spoilage which 
would otherwise take place. Drying is 
best accomplished by the use of a dryer 


Table Il—Solubility of Calcium 
Tartrate* and Cream of Tartar in 
Aqueous Solutions 


G.of Calcium 
Tartrate G. of KHC,H,O, 


Deg. F per 100 ce. per 100 ee. 
0.0365 0.20 
0.0401 0.32 
0.0475 0.40 
ee 0.0631 0.53 

0.1262 2.40 
0.1430 3.30 
0.2190 

. 6.50 


*Cantoni & Zachoder, Bull. Soc. Chem. 37, 


33; 747 (1905). 
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consisting of a steam-jacketed stationary 
shell and a rotating shaft equipped with 
mixing paddles. During drying the calcium 
tartrate is rendered a fine powder which 
is ready to be sacked and shipped to the 
tartrate chemicals plant. 

In order to recover tartrates from the 
mud remaining in the settling tanks, it is 
necessary to leach this with hot water until 
the bitartrate content of the wash is below 
0.02 Ib. per gal. This wash water is added 
to fresh clarified slop; calcium tartrate is 
precipitated as already outlined. 

After the last wash is decanted off, only 
a very heavy and paste-like material re 
mains in the tank. This represents mostly 
pectins, proteins, pulp, various organic 
acids such as malic and acetic, yeast cells 
and other solids. In present practice, this 
leached mud is discarded. 

From Dessert Wine Lees—Dessert wine 
lees are richer in cream of tartar than 
table wine lees. In order to avoid re 
crystallization of cream of tartar after dis 
tillation, water should be added to dessert 
lees prior to distillation. The same pro 
cedure is then followed as for table wine 
lees, the only difference being in the num 
ber of hot Three washes 
are usually given; at times, if the concen 
tration of the settled mud is still high, a 
fourth wash may be advisable. 

If it is desired to produce a certain 
amount of crude cream of tartar as such 
from sweet wine lees, the freshly clarified 
slop (first run liquor) should be drawn off 
and cooled gradually to permit crystalliza 
tion of potassium bitartrate. The crystals 
are then collected, dried and shipped as 
crude argols. Mother liquor and washes 
are used in the production of calcium tar 
trate. 

From Refrigeration Lees—The amount 
of refrigeration lees in a winery is usually 
quite Since these are very rich 
in cream of tartar, they are simply washed, 
dried, and shipped as crude argols. The 
wash water, which will contain considerable 
tartrates and some alcohol, will be added 
to either table or dessert lees for the usual 
processing. Thus both tartrates and alco 
hol will be recovered. 

From Wine Stones—When crvystalliza 
tion of cream of tartar has produced a con- 
siderable coating of this material on the 
inside surfaces of the wine tanks, manual 
chipping is used to collect the tartrates and 
clean the tanks. An extraction process is 
used by some wineries; cither a hot water, 
acid or alkaline extraction method is used 
and the tartrates are recovered as calcium 
tartrates. When chipping is resorted to 
(as is the usual case) the material is 
washed, dried and shipped as crude argols. 

From Still Slop—Recovery of tartrates 
from distilling material still slop differs 
somewhat from that for lees. The concen 
tration of cream of tartar in still slop aver 
ages only about 25 percent of that for 
table wine lees. 

When the slop comes from the still, it 


water washes. 


small. 


118 


It is 
impossible to precipitate calcium tartrate 


is extremely cloudy in appearance. 


such a_ low-concentration, 
liquid and still produce a good quality 
product. It is necessary to clarify the ma 
terial prior to chemical treatment in order 
to get good precipitation with a product 
of high purity and good workability. 


from impure 


CLARIFICATION 


Clarification is accomplished by adding 


bentonite, slurried either in water or in . 


the slop, at the rate of 5-10 Ib. per 1,000 
gal., depending on the condition of the 
material. Excessive bentonite will lower 
the recovery of clarified liquids, since the 
coagulated impurities will tend to stay in 
suspension instead of going to the bottom 
of the tank to form a solid pack. The slurry 
should be agitated thoroughly. Some oper- 
ators prefer to add the bentonite prior to 
distillation. However, better 
results are obtained by clarification after 
distillation. 

hese hot distillery slops generally clarify 
very readily, so that a settling period of 
from 48 hr. is sufficient. If properly 
handled the slop will clarify up to 90 per 
cent of its original volume. When clarifi 
cation is complete, the clear liquid is 
pumped over to the precipitating tank 
where precipitation is carried out along the 
same line as for lees. However, special 
care should be taken toward the end point. 
A slight excess of lime will tend to bring 


somewhat 


the pH up to a pomt where non-tartrate 
matter will also precipitate, resulting in a 
poor product. In exceptionally clear media, 
the pH should not exceed 5.6 and even 4.5 


is recommended by some operators. Best 


recovery can, however, be obtained at 
pH of, 5.0. 

Since the concentration of cream of tar 
tar is at times as low as 0.02 lb. per gal 
the weight of calcium. tartrate recovere: 
in one precipitation is small and great car 
should be taken not to overshoot the opti 
mum pH point. When this happens, wash 
ing and rewashing of the calcium tartrat: 
will result in a 
many of the crystals will stay suspended 


considerable loss, sinc« 


in solution by precipitated pectins and 
proteins 

From Grape Pomace—Successful reco 
both 
pomace has 


ery of tartrates and alcohol from 


grape been accomplished 
within the last three vears by a continuous 
method developed by Dr. FE. Kurt Metzner 
of Los Angeles, who has been to a large 
extent responsible for the sound tartrate 
recovery programs of leading wineries in 
California. In this process, which will be 
described in detail in a future 
Chem. & Met., the pomace from the fer 


menting room is passed through a steaming 


issue of 


during which the alcohol is 
evaporated. The alcoholic vapors are con 
densed and the alcohol recovered. After 
this de-alcoholizing and steaming process 


the pomace is discharged into the tartrate 


operation, 


extractor. 


General flowsheet showing the recovery of tartrates from winery wastes 
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Caleium tartrate slurry being run 


from the precipitating tank into 

the wash box; here the green 

erystaline tartrate is still subject to 
microbiological spoilage 


From there it is conveyed through a 
washing battery and rendered free of ad 


by counterflow of 


hering tartrate solution 
hot water from the alcohol condenser. At 
the end of the washing battery, the pomace 
goes through a continuous pressing oper 
ation to remove excess water. From there 
it is discharged to the pomace pile. 

\t a given point in the extractor, the 
dilute tartrate solution is continuously 
withdrawn and pumped to the recovery 
plant where the tartrates are recovered 
much in the same manner as described for 
distilling material still slop. The entire 
peration is Continuous and is cut in with 
the conveying of the 
winery. 


PRINCIPLES OF PRECIPITATION 


Successful production of calcium tartrate 
from winery wastes depends upon supplying 
the proper amount of calcium and attain 
ing the correct pH by means of neutralizing 
the bitartrate with an alkali. The reaction 
that takes place when CaCl, and CaO are 
idded to a solution of potassium acid tar 
tate can be presented as follows: 
2(.KHC,H,O,) 

2(CaC,H,O,.4H,0 ) +2 KCI+H,O 

For a solution of pure potassium bitar 
trate in water, this reaction will take place 
ita pH of about 6.8-7.2. However, in 
practice the pH should not satisfy these 
conitions. Winery wastes are very com 
plex organic systems containing besides 
cream of tartar, many soluble organic and 
organic salts, organic acids, as well as 
proteins and pectins. All these have a 
ten’ency to affect the reaction by which 
calcium tartrate is formed. The isoelectric 
point of some of these substances is close 
to the neutral point, so that when the 
latter is approached they will precipitate. 
The result is a product of poor quality. 

Through plant practice it has been found 


that the pH values of 4.5-5.6 will usually 
cover most of the conditions encountered 
The lack of this knowledge was largely re 
sponsible for the poor results obtained by 
many operators four years ago when the 
tartrate recovery program in California first 
really got under way. 

At a pH higher than 5.6 many other 
materials will precipitate with calcium tar 
trate. When this precipitated material has 
settled, the product will have a mushy con- 
sistency; it is then very difficult to wash 
the tartrate free of impurities and much 
of it will be lost in the washing operation. 
The material will also be subject to the 
attack of several anerobic thermophilic and 
mesophilic bacteria. These attack calcium 
tartrate, and if care is not taken they may 
destroy the entire batch within a short 
time. ‘They may also infect the precipitat 
ing tank and thus widen the scope of their 
destructive work. 

If the liquid is high in cream of tartar 
(about 0.1 Ib. per gal.) as in the case of 
the first run of table or dessert lees slop, 
and if it is not very clean and clear, care 
should be taken to stay close to or under 
a pH of 4.8. If the same liquid is abso- 
lutely brilliant, a higher pH may be the 
goal. It is the experience of some oper- 
ators that recovery of calcium tartrate is 
greater at a higher pH, providing the 
physical condition of the material allows 
use of a higher pH (5.3-5.6). Should the 
lees material be lower than 0.1 Ib. per gal. 
and cloudy rather than clear, the pH should 
not go over 4.2-4.4. 

In precipitating calcium tartrate from 
distilling material slop where the average 
concentration is only 0.03 Tb. of cream of 
tartar per gal., the determining factor in 
arriving at the optimum pH is again the 
cleanliness of the material. Since distilling 
material slop is clarified prior to precipi 
tation, a higher pH can be reached. The 
recovery will thus be high and the product 
will be of good quality. Some operators 
prefer to precipitate calcium tartrate from 
non-clarified distilling material prior to 
distillation. In this case the pH should be 
well under 4.4 or the product will be of 
extremely poor quality and stability. 

From the chemical equation it can be 
seen that the requirements of treating 
chemicals are equivalent to about 0.3 Ib. 
of CaCl, and 0.2 Ib. of CaO per Ib. of 
cream of tartar. From actual experience it 
has been found that an excess of CaCl, is 
desirable, the usual amount added being 
0.5 Ib. per Ib. of cream of tartar. Since 
lime is added to a certain pH, it is not 
determined by weight as is the chloride. 

Space cannot be given to a complete 
consideration of the economic values to a 
winery of tartrate recovery from each of 
its sources. However, an examination of 
recovery from distilling material still slop 
may prove valuable since this process has 
come into its own only within the last 
three years. 

In general, a winery with a daily distill- 
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ing output of 100,000 gal. should realize 
enough profit from the tartrates produced 
in one grape season (8-14 wk.) from still 
slop to defray a considerable part of the 
expense of building and equipping the tar- 
trate extraction plant. 


ECONOMIC OBSERVATIONS 


What recovery can be expected from 
this daily 100,000 gal. of distilling mate 
rial slop? With an average of 0.03 Ib. of 
cream of tartar per gal. of slop, there 
should be present a total of 3,000 Ib. of 
cream of tartar. If this theorectical amount 
is converted into calcium tartrate, the 
weight of the latter recovered should be 
4,140 lb. of its maximum purity of 57.6 
percent tartaric acid. However, such is 
not the case. The solubility of calcium tar 
trate (Table II) enters into the picture. 
Approximately 0.01 Ib. of calcium tartrate 
will be soluble in each gallon of the 
treated slop at the temperature of oper- 
ations; this soluble portion cannot be re- 
covered. ‘Therefore, only 3 of 4,140 or 
2,670 Ib. will actually be produced per 
day. Considering the average purity of 
54.5. percent tartaric acid and present 
market prices, this daily production will be 
valued at close to $700. For a grape sea 
son, the value of byproduct tartrates re- 
covered may range from $35,000 to over 
$65,000 depending upon the length of 
the season and amount of grapes crushed. 

Since no charges can be made against 
the raw material, which is otherwise a 
total loss, the profits realized by the winery 
are determined solely by the difference 
between receipts for the material pro 
duced and expenses involved in produc 
tion; these, of course, include labor, chem- 
icals, steam and power, and overhead. Such 
expenses are to a great extent determined 
by the efficiency of the plant and manage 
ment set-up. Two operators are usually 
able to take care of all processing and 
handling operations. 


Calcium tartrate is dried to less 
than 5 percent moisture 
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FOUR-WAY BENEFITS OF RESEARCH 


Researcu to accomplish large results for the public has 
come to be an organized business. This fact has long 
been known by most Chem. & Met. readers, but now 
the public can appreciate it because it has seen the 
tremendous military benefit from the large organization 
which produced the atomic bomb. 

Two lines of argument will proceed from these facts. 
One resulting conclusion is right. The other is wrong. 
It is important that engincers and scientists guide official 
thinking and inform the public so that there may be 
general acceptance of the right, and repudiation of the 
wrong. 

Wrong reasoning on this subject is so easy, because 
there is a considerable clement of truth in the assump- 
tions made. Here is the way many are likely to go astray: 
Organized research produces big results. Big results are 
important to the public. (True thus far.) Hence the 
public must control all steps and all use of the results. 
(And that is where the error begins. ) 

The right reasoning starts the same way. Big results 
require big effort. There must be public encouragement 
of big effort. The public interest must be uppermost 
but the public does not need intimately to control every 
step in the research program. (Here is where the two 
systems of reasoning separate. ) 

Most technical men know in detail the arguments 
which underlie this proper interpretation of organized 
research. We know that big achievements, like a syn 
thetic rubber industry or the atomic bomb project, require 
big spending which cannot come from a single company 
or cven from an entire industry. If we are now to apply 
the same research methods to equally important problems 
of the peace, such as providing millions of new jobs in 
an expanding economy, there may be need for larger 
expenditures than private funds could supply. We must 
explain this to the public who might otherwise accuse 
us of purely selfish motives. 

And we must also show the public that it is but one 
of the four groups which properly can expect benefit 
from successful research. The investor who makes the 
research possible is entitled to some reward. The enlarged 
and improved industry must provide more payroll for 
the workers as the results ef research are applied in busi- 
ness. Management, including research workers, must be 
rewarded more generously because they have contributed 
the creative thinking. And then the public as customer 
and user must get its share through lower costs, improved 
products, or entirely new services or commodities. When 
the four parties share in the benefits everyone gains. 

In a sense it is the job of the government to sec to it 
that no one party interested in research and dev clopment 
gets too big a share of the benefits. But that docs not 


mean that we need to have every bit of research under 
government supervision, nor even that the results of 
research should be managed by public officials. ‘The 
social and economic factors which divide benefits among 
workers, managers, investors, and customers will function 
best if the government merely looks on as an umpire 
It need not become a plaver. If it does the results ar 
likely to be harmful, not helpful 

As Washington and the public appraise the atomic 
bomb problem Ict us all see whether as professional men 
we can not guide the thinking along these sound lines 
Vhen the benefits of organized research will be righth 
shared. And the stimulus for more and more research 


will continue. 


WELCOME NEWS 

Executive order 9568 signed by President Truman on 
August 25 provides a sorely needed mechanism for the 
release and dissemination of the scientific and techno 
logical information obtained by military and_ civilian 
investigators from enemy plants and laboratorics. Author 
ity under this order was immediately delegated by th 
Director of War Mobilization and Reconversion to the 
Secretary of Commerce. A new Publication Board with 
J. C. Green as its executive secretary has been set up 
in that department. 

Meanwhile the Enemy Technical Reports Committee, 
which is comprised of WPB technical representatives 
under. the chairmanship of Dr. Donald B. Keves, will 
integrate its future operations into those of the Publica 
tion Board so that a single uniform policy will now con 
trol the release of technical and industrial information 
of non-military character. Thus after several months of 
debate and negotiation, the way has finally been cleared 
for all to share in the results of the investigations of TIC 
the Chemical Warfare Service and other groups that 
have been studying the German chemical industry sine 
long before V-E Day. Summaries of some of the first 
technical reports to be officially released will be found im 
this month’s Chem. & Met. Others will follow m 
subsequent issues. 


TECHNOLOGISTS NEEDED! 


Scarcity of competent, well-trained personnel in ciicm 
ical engineering and related scientific or technical fclds 
remains alarming. Much of the job of reconversio'! 55 
slowed by inability to get enough professional workc:» to 
do the job promptly. 

This is serious for everyone. Remedies must be sought 
for the immediate future and for the long pull ‘so. 
Industry executives as well as chemical engineers can 
exert their influence helpfully in two ways. 

For immediate relief we should continue our dem.nd 
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that scientific and engineering personnel be promptly 
released from the Army and that no more persons of that 
sort be drafted. Harry L. Derby, president of the Manu- 
facturing Chemists’ Association has taken vigorous steps 
in the hope that the nation’s leading chemical employers 
can persuade Army and Selective Service officials to act 
properly. Further demands directed to the Army and 
through intelligent Congressmen or Senators are needed. 

For the long pull we must have more support for the 
taining of engineering and scientific students. Plans 
have been made by the War Manpower Commission to 
enroll 12,000 students this Fall in medical, dental, pre- 
medical, and pre-dental college courses. Comparable effort 
s even more needed in the fields of physics, chemistry, 
ind chemical engineering. We must have prompt renewal 
of the flow of trained brain power into industry and 
institutional science. 

There is no single “best way” in which to support 
tither the immediate or the long-time needs which we 
recognize. But every professional man and every business 
aecutive should utilize all appropriate occasions for mak- 
ing clear to the public generally, as well as to public 
ficials, the need for both prompt and long-time action. 
Too few understand the importance to the public of these 
matters. Those who are informed must become educators 
o that the needs will be met. 


THE COST OF MONEY 


AMERICAN enterprise is built, maintained and modernized 
with cheap money. Interest rates are very low as com- 
pared with the historic averages. Thus the direct cost 
of money is easily appraised. But there is one element 
of indirect cost commonly forgotten. 

One of the means by which cheap money is maintained 
s the influence of the government to keep low the 
nterest rate on the public debt. For political reasons 
his is essential. And the government does this in part 
wy offering to lend moncy even to private borrowers 
it low rates of interest if the money cannot be had from 
tormal commercial sources. 

The indirect effect is a double burden on business 
thich does not show in the interest payments. Part 
this burden is greater taxes caused by deficit financing. 
but more subtle, and perhaps more serious, is the fact 
at by lending money to industry the government gets 
‘constantly increasing control over business. Those who 
relcome cheap money for chemical enterprise can well 
wnsider these indirect factors of cost which are not 
avolved in doing business with private funds. 


NDUSTRY-UNIVERSITY PAYOFF 


fur yourself in the position of the veteran who went 
ato the Army directly after completing his undergraduate 
‘oursc in engineering. He would like to go back to col- 
‘ge for some graduate work and a little freshening up 
m forgotten subjects. But he’s also attracted somewhat 
¥ the idea of a job with a good company, especially 
he could earn enough to carry out certain personal 
Mans that had been postponed by overseas service. It 
"ould be fine, he thinks, if some enterprising employer 
would provide the chance for combining a beginner's 
p> with the opportunity for bona fide graduate study 
"some recognized educational institution. 


That is exactly the arrangement that the Allis-Chalmers 
company has worked out with the Illinois Institute of 
Technology. From now on it plans to train its young 
engineers in a program combining practical experience 
in shop or office work with academic study in graduate 
courses leading to advanced engineering degrees. The 
company is not entirely unselfish in providing this pro- 
gram. Their executives realize that graduates often have 
little basis for selecting the job for which they are best 
fitted, and that there might be a considerable saving 
all around if this two-year training course resulted in 
better utilization of the individual’s aptitudes and abil- 
ities. If fitted into the job for which he is best suited, 
his interest and enthusiasm should help him get ahead, 
bring forth his best achievements. That should pay off 
for both the man and the company. And, in this process, 
higher education gets another and very practical boost 
from industry. 


LEND-LEASE STOPS 


No WELL-INFORMED person will question the necessity for 
prompt termination of lend-lease arrangements. The 
law required this. The fuss about the termination has 
much more to do with the manner in which it was 
executed than with the fact itself. 

Important to process industries is the significance of 
this in future international business. That is not too 
easy to estimate. But a few facts are clear. They become 
evident when one understands a single fact as to why 
the British Government was so hard hit. Britain had a 
budget based on the assumption of continuing war 
through this (American) fiscdl year. The sudden stoppage 
of hostilities saves money and lives; but leaves the new 
Atlee government unprepared for self-financing and 
prompt supply of many civilian necessities which were 
expected through lend-lease channels. 

The immediate consequence of this is a continuing 
necessity for American goods, but an increased difficulty 
in finding any means for financial settlements. The 
British people are too proud to beg. They must now go 
to work on a different assumption as they change from 
war jobs to peace activities. They must continue low 
consumption of goods at home in order to manufacture 
for export so that they may get credit to pay for needed 
food and other imported essentials for living. The con- 
sequence is an anticipated increase in competition from 
British industry in world markets. 


INTEGRATION OF FACILITIES 


Tue typicat chemical plant is often a hodgepodge of 
production facilities. As occasion has demanded, space 
has been found somehow in the existing buildings for 
the expansion of long established processes and for 
equipment to make additional products. This condition 
has resulted from an inability to plan far enough ahead. 

What can be accomplished by logical long-range plan- 
ning, when it is possible, is illustrated in the ethyl 
cellulose operations of the Hercules Powder Co. at Hope- 
well, Va. They are described elsewhere in this issue of 
Chem. & Met. In this plant the manufacture of ethyl 


cellulose is tied-in with the utilization of byproducts and ' 


production of the raw materials to an extent rarely 
encountered in chemical industry. 
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THEODORE R. OLIVE, Associate Editor 


$50 WAR BOND FOR A GOOD IDEA! 


Until further notice the editors of Chem. 
& Met. will award a $50 Series E War Bond 
each month to the author of the best short 
article received during the preceding 
month and accepted for publication in the 
“Chem, & Met. Plant Notebook.” Articles 
will be judged during the month following 
receipt, and the award announced in the 
issue of that month. The judges will be 
the editors of Chem. & Met. Non-winning 
articles submitted for this contest may be 
published if acceptable, and if published 
will be paid for at space rates applying to 
this department. (Right is reserved, how- 
ever, to make no award in months when 
no article received is of award status.) 


Any reader of Chem. & Met., other than 


a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
Acceptable material must be previously un- 
published and should be short, preferably 
not over 300 words, but illustrated if pos- 
sible. Neither finished drawings nor pol- 
ished writing are necessary, since only ap- 
propriateness, novelty and usefulness of the 
ideas presented are criteria of the judging. 

Articles may deal with any sort of plant 
or production “kink” or shortcut that will 
be of interest to chemical engineers in the 
process industries. In addition, novel means 
of presenting useful data, as well as new 
cost-cutting ideas, are acceptable. Address 
entries to Plant Notebook Editor, Chem. & 
Met., 330 West 42nd St., New York 18, N.Y. 


July Contest Prize Winner 


NOMOGRAPH BASED ON CALDWELL EQUATION 
GIVES CONVEYOR POWER NEEDS 
IRA J. HOOKS and FRANK KERZE, JR. 


Department of Chemical Engineering 
New York University, New York 
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k, Empirical Constants 


AUGUST WINNER! 


A $50 Series E War Bond 
will be issued in the name of 


FOSTER C. BENNETT 
The Dow Chemical Co. 
Midland, Mich. 

For an article dealing with a 
method of calibrating pumps by 
height of a vertical stream that 
has been judged the winner of 

our August contest. 


This article will appear in our 
October issue. Watch for it! 


HE accompanying nomograph, based on 

the Caldwell equation, gives a com 
venient means of calculating the power 
requirements of screw conveyors when 
handling a variety of materials under widely 
varying conditions. The results given by 
the nomograph are on the high side and 
if more accurate estimates are needed, they 
can be obtained from the more elaborate 
equations and data given in the manufac 
turers’ catalogs. 

The equation is as follows: 

kUdL 
Hp. = ~ = 

1,980 000 33,000 
The units of the equation are described 
on the nomograph. Use is indicated by 
the example shown where the density 
d = 60 Ib. per cu. ft.; the volume handled 
U = 4,000 cu. ft. per hr.; the conveyor 
length L = 20 ft.; and the constant for 
the material k= 1.3. If the weight sate 
W is given in tons per hour, divide by 
0.03 to obtain pounds per minute 


REFERENCES 


Badger and McCabe, “Elements of ©! . 
Engineering,” p. 627, McGraw-Hill Book Ce 
Inc., New York, 1936 


Perry, “Chemical Engineers’ Handbook 
p. 2234, McGraw-Hill Book Co., In New 
York, 1941. 


HOW TO DESIGN A 
SPIRAL RIBBON 


A. B. PORTER 
National Oil Products Co 
Harrison, N. J 


T 1s often necessary to construct make 

shift equipment for experimental us, 
or special set-ups made in one’s own shop 
to care for cases where the design 1s ua 
certain, or outside construction is too slow 
or too expensive. A perplexing problem 0 
this type is the design of spiral ribbons o 
the type commonly used im certain types of 
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Fig. 1—Geometry of spiral ribbon design 


mixers. A simple algebraic solution is of 
fered here, in as much as it is not readily 
available in handbooks. 

Once a few dimensions are known a 
workable ribbon mixer can be fabricated 
from metal rings of the desired width 
which are cut radially and “‘pulled out’ to 
form spiral sections that are then welded 
or riveted, end to end, to produce the 
complete spiral. The variables involved in- 
dude p, the _ of the spiral (distance 
of one turn along the axis); w, the width 
of the spiral; r, the inner radius of the 
spiral; R, the inner radius of the circle to 
be cut; a, the long axis of the small ellipse 
thown in Fig. 1; a’, the long axis of the 
large ellipse; b, the short axis of the small 
dlipse; b’, the short axis of the large ellipse; 
ad N, the number of circles that must be 
cut per revolution of the spiral. 

From the diagram in Fig. | it will be 
twadily seen that 
a= V(p/4)? + rand a’ 

= V(p/4)? + (w +r)? 

Furthermore, it will be seen that the b 
mis of the ellipse (only half of it is actually 
described by the spiral) in a plane normal 
to the drawing is the same as the radius of 
the spiral. Thus. b=r and b’ —=w-+r. 
Note now that the number of circles of 
dius R required to construct one com 
plete revolution of the spiral can be ex- 
pressed by the two equations: 

+ b’) k’ 


ya @tnk_ wk’ 

2 #8 AR+w) 
However, k= 1 + 4m*+ 1/16m‘ + etc., 
ad m= (1 — b/a)/(1 + b/a). In order 
to effect a 1 percent increase in k, 4m*= 
201, m= 0.2 and the ratio b/a = 1r/a= 
667. Values higher than this cause 
maller error and those less will make the 
‘tor larger. For the most practical range, 
t= unity within 1 percent. 

Therefore, when r/a is greater than 
1.667, the following simple forms can be 
ted to compute within | percent of ac- 
curacy the proper dimensions of the circles 


Fig. 2—Ribbon shown in perspective 


and the number of circles needed to fabri- 
cate the mixer: 


—-a+w 2R 

When r/a is less and this same accuracy 
is desired, the more complex expression in 
the derivation may be used. Finally, after 
the circles are cut and opened to proper 
pitch, they are fitted on to the projecting 
arms on the mixer shaft. 


SLOW RATE FLOW CONTROLLER 
OF STANDARD PARTS 


T. R. MACK 


Engineering Department 
American Bemberg Corp. 
Elizabethton, Tenn. 


I’ THE accompanying sketch a relatively 

inexpensive and sensitive flow con- 
troller is shown, suitable for applications 
where air is used to move liquids. Its appli- 
cation is restricted to and especially suited 
for processes where one ingredient must be 
introduced slowly and at a constant rate 
into another liquid. 

Referring to the sketch, the operation 


Hook-up of flow controller for liquid 
moved by air pressure 
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of the controller is simple, and is as fol- 
lows: The liquid is caused to flow from 
the measuring tank by the pressure of a 
small flow of air into the top of the tank. 
The flow rate is maintained constant by 
holding a constant pressure at some point 
in the liquid transfer piping that conveys 
the liquid from the tank to the process. 
In the sketch, this point is in the upper 
right corner of the | mand where a con- 
nection is taken off to a seal. This pres- 
sure operates on the control instrument to 
maintain just the desired pressure of air in 
the measuring tank. Should the flow in 
the liquid outlet pipe increase, then the 
static pressure at the point indicated will 
increase and the controller will operate to 
reduce the tank pressure. Should the flow 
decrease, then the pressure in the liquid 
pipe will fall and the controller will oper- 
ate to increase the air pressure in the tank. 

In more detail, the result is achieved as 
follows: Air at some suitably reduced pres- 
sure is supplied to both the tank and the 
controlled air pressure regulator. In the 
first instance the air passes through a re- 
striction tee on its way to the tank, part of 
it being bled off at the tee by means of a 
small flapper valve in the Brown PO97A 
“one 4k controller. The amount of air 
that is bled determines the pressure in the 
tank. The setting of the flapper valve in 
the controller is ten applying 
the liquid pressure in the outflow line to 
an air-seal system connected to the bellows 
of the controller. The seal consists of a 
small pressure reducing valve and a bubbler 
bottle and can be eliminated when the 
liquid is non-corrosive and can be permit- 
ted in direct contact with the bellows. It 
operates as follows: The air flow through 
the bubbler is adjusted for one or two air 
bubbles per second. This air must, of 
course, enter the liquid system. Its pressure 
balances the liquid pressure and keeps 
liquid from the bellows. Thus it will 
seen that liquid pressure changes are 
communicated to the bellows to bring 
about control action and alter the air 
pressure in the feed tank. 

This system is inherently more sensitive 
than one employing a diaphra valve 
since there is no valve friction involved. To 
give an idea of the service for which the 
arrangement is suitable, it has been used 
to pump a liquid at 1.67 g.p.m. against a 
pressure of 3 Ib. per sq.in. ga. Its air con- 
sumption is so low as to be negligible in a 
plant where liquids are moved by air. 


GRAPHICAL SOLUTION OF 
MATERIAL BALANCES 


D. B. LUCKENBILL and A. DIERL 
Shell Chemical Division 
Shell Union Oil Corp. 
Torrance, Calif. 


chemical industry is developing 

around essentially pure — 
Consequently, precision separations by frac- 
tionation, extraction, or absorption are 
commonplace. As a result the plant oper- 
ator is burdened with calculations pertain- 
ing to the split or distribution of the im- 
portant components of the feed between 
two product streams. The alignment chart 
given here has been developed to supply a 
simple and quick method of calculation of 
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Alignment chart for determining distribu- 
feed material between two 
product streams 


tion of 


material distribution between two streams. 

The chart solves the typical material 
balance equation, x/F =xB+x.D, for 
any single unknown. The nomenclature 
used is the usual distillation terminology in 
which F, B and D refer to the quantity of 
feed, bottom product, and distillate or top 
product and x refers to the concentration 
of a particular component in the stream to 
which the subscript refers. 

For example; consider 100 volume units 
of feed containing 35 liquid volume per- 
cent of component A, splitting into two 
streams. The top and bottom streams con- 
tain respectively 70 and 20 liquid volume 

rcent of component A. en 100 X 

5 = 20(100-D) + 10D or 50D = 100 
(35-20) and D = 30; i.e., 30 percent of 
the feed is taken overhead. The same ex- 
ample is solved on the chart. 

The chart can be drawn to any size, de- 
pending upon the accuracy required. Its 
use is faster and presents much less chance 
of error than slide-rule calculations. The 
method of calculation can conveniently be 
presented on the chart and thus reduces the 
chance of personal error which might arise 
from attempting to solve an equation. The 
chart can be used with equal rapidity to 
solve for any one of the four unknowns 
and is not limited to binary separations. 
The distribution of any number of com- 
ponents can be determined provided that 
the entering stream is divided into only 
two streams. 


LIQUID-VAPOR EQUILIBRIA 
SHOWN BY CHART 


MELVIN NORD 
Chemical Engineer 
Matawan, N. J. 


Point of a multicomponent 
mixture can easily be determined on a 
nomograph if the relative volatilities are 
constant. The calculation of the equi- 
librium vapor composition is then very 
simple. Neither requires trial and error 
solution. 

The volatility of a substance may be de- 
fined as K = y/x, where y is the mol frac- 
tion of the component in the vapor, x in 
the liquid, and K is the volatility. The 
relative volatility with respect to com- 
ponent n is defined as = K/Ka, where a is 
the relative volatility. 

It follows, then, that 


Ze 
K, Ya y 
Therefore, 
Laz 


This equation determines the vapor com- 
position. The summation of ax can be 
plotted as an ordinary parallel line nomo- 
graph, with axes for each component and 
with suitable reference lines. 

Since the temperature and pressure de- 
termine the values of a (and hence of ax 
and Sax for a given mixture), we can plot 
a line coordinate chart with Dax and * as 
vertical axes and T plotted in between 
from experimental data. (Here * is the 
total pressure, and T is the temperature). 

We then have a nomograph for deter- 
minating the boiling point a po mixture 
of the components. In addition, it will be 
very simple to run off v = ax/Lax on the 
slide rule for each component, thus de- 
termining the equilibrium vapor com- 
position. 

In the a case of three components, 
an especially simple nomograph can be 
made. We have Lax = a,x, + x, + @,%,, 
using component (2) as the reference com- 
ponent. This can be written as Dax — 

If we plot ax, and x, as an addition type 
nomograph with horizontal axes, and Dax 
and a,x, as a subtraction nomograph (i.e., 
a,x, reversed) with vertical axes, the lines 


Nomograph for boiling points of benzene-xylene-toluene mixtures 
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Fusel Oil Decanter in Kentucky 
Packed With Fiberglas 


Several new process industry uses for fibrous 
glass have been reported in recent months, in 
cluding distillation column packing, and protec 


tion of catalysts from contamination. Still 
another use described by Owens-Corning Fiber- 
gias Corp., is a glass packed fusel oil decanter 
15 ft. high and 22 in. in diameter that is now 


handling the distillate from about 2,000 bu. of 
grain daily at General Distillers Corp., Louis 
ville, Ky. W. H production superin 
tendent, describing the decanter as a radical in- 
novation states that the use of the randon-oriented 
glass fiber packs has saved construction materials, 
stepped up fusel oil production and eliminated 
the labor formerly needed for subsequent fuse 
oil purification. The superior performance is at 
tributed to the large surface area of the packing, 


Stone, 


approximately 196 sq.ft. per cu. ft. 


connecting Sax with a,x,, and a,x, with % 
will intersect in a series of points, the locus 
of which is the pivot line. In this case, 
the pivot line is curved. The main advan 
tage of this type of nomograph is its com 
pactness. 

Such a nomograph for the system ben- 
zene- toluene- xylene appears in the accom 
panying diagram. In this case, since Raoult's 
and Dalton’s laws are followed, y = Px and 
= = P,Dax, where P, is the vapor pressure 
of toluene, the reference componcat. 
Therefore 


and so the temperature scale falls along a 
diagonal connecting the zeros on the Lat 
and * (reversed) scales. 

For benzene, we have used a, = 2.40, 
and for xylene, a,= 0.42. These values 
are fairly constant. (See Robinson and 
Gilliland, “Elements of Fractional Distil 
lation,” 3d Ed., p. 155). 

The accompanying nomograph indicates 
that for x, = 0.50, x, = 0.20, and 
0.30, the boiling point at 760 mm. is ap 
proximately 94 deg. C. The vapor com 
positions may now be calculated from the 
equation y=ax/Dax. For rough work, 
the value of ax and Sax found on the 
nomograph may be used. If greater accuracy 
is desired, the proper values of a for each 
component may be determined, since the 
and pressure are known. 

us, the nomograph determines the 
boiling point with suficient accuracy for 
vapor-liquid calculations, regardless 
whether or not the relative volatilities at 
assumed constant. 
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PROCESS EQUIPMENT 


THEODORE R. OLIVE, Associate Editor 


GAMMA RAY GAGE 


At RECENT demonstrations in several 
cities, the Penetron, developed by the 
Texas Co., and now manufactured com- 
mercially by Engineering Laboratories, 
Inc., Tulsa 3, Okla., was given its first 
public showing. The Penetron, which em- 
ploys a source and a detector of gamma 
rays, is being used in the measurement of 
metal thickness, for the detection of liquid 
level in inclosed equipment, and in the 
measurement of liquid density. 

The instrument was initially developed 
by D. C. G. Hare, a physicist in the em- 
ploy of the Texas Co. at the Port Arthur 
aay It was later improved by Dr. Ger- 

rd Herzog, a physicist formerly engaged 
in cosmic ray measurements at the Uni: 
versity of Chicago. As now improved, the 
instrument weighs but 35 Ib. and is readily 
portable. 

Previously, the usual methods available 
for measuring the thickness of metal walls 
were either to drill a hole which later had 
to be plugged, or to measure inside and 
outside diameters. The new method, 
which is extremely simple, employs gamma 
trays given off by a needle containing 1 mg. 
of radium in the form of a commercially 
available salt. The source is surrounded 
with a shield containing a window which 
directs the beam of gamma rays in the 
desired direction. The gamma rays emerg- 
ing from the source are allowed to im- 
pinge on the wall to be measured. A por- 
tion of the rays passes through the wall 
and emerges on the opposite side, serving 
no useful purpose. Another portion of 
the radiation is scattered in all directions, 
and some of the scattered rays emerge on 
the same side of the wall from which they 
originally entered. 


Penetron gamma ray thickness meter 
showing below magnetic head 


This “back-scattered” radiation is util- 
ized in measuring the wall thickness. A 
detector is provided for measuring this 
latter radiation, which can be ressed 
in terms of the thickness of the wall, since 
for a wall of given composition the inten- 
sity of the back-scattered radiation in- 
creases as a direct function of the wall 
thickness. In order that this measurement 
may be made with a high degree of accur- 
acy it is necessary to set up the source 
of radiation, the wall, and the detector, in 
accordance with a predetermined geometric 
arrangement. The instrument automati- 
cally provides for this necessary arrange- 
ment. Furthermore, in order to convert 
the readings of the detector into wall 
thickness, the instrument must be cali- 
brated on specimens of materials having 
known wall thicknesses from which cali- 
bration curves can be derived. These 
curves are supplied with the instrument 
for a given material, but different curves 
must be derived for other materials. 

The accuracy of the instrument has been 
established as being within the range of 
plus or minus 3 percent. The measure- 
ment given is the average of an area of 
approximately 1 sq.in. so that pin holes 
cannot be detected. A time of approxi- 
mately 25 sec. is required for each reading. 
Since the amount of back-scattered radia- 
tion depends not only on the wall thick- 
ness, but also on the liquid which may be 
backing it up, liquid level can be deter- 
mined readily by moving the head along 
the wall of the vessel until a marked 
change in radiation is evidenced by the 
meter. By proper instrumentation, the 
Penetron may be adapted to control as 
well as to locate liquid levels. And since 
the back-scatterin :* nds on the density 
of the material, the stor can also be 
used directly, without actual access to the 
fluid itself, in density measurements. 
Gravities in the range from 10 to 75 deg. 
Be. are said to be measured closely in this 
way. 

The instrument proper, shown in the 
accompanying illustration, consists of two 
main parts, the head and the control 
box. The head contains the radiation 


Flexible pipe coupling 


- 


source, the detector, and a shield between 
the two as well as a pre-amplifier. It is 
connected by a cable Bs ft. long to the 
control box which contains the measuring 
circuit and power supply. The head (the 
cylindrical portion shown) can be inserted 
into various types of holder which serve 
as supporting points for the head and at 
the same time hold it at the proper posi- 
tion with respect to the surface. One type, 
for example, has permanent magnets at the 
end to attach the head firmly to iron or 
steel surfaces. Another type, without the 
magnets, is also available. A pneumatic 
type holder with pistons moved by com- 
ressed air fluid pressure to secure the head 
in place can be used for measurement 
inside tubes. 


PIPE COUPLING 


Faster coupling of pipes, at lower cost 
and with greater flexibility, is claimed | 
the manufacturer, Drinkwater, Inc., 232 
South Michigan Ave., Chicago 16, Ill., for 
a new line of flexible pipe couplings to 
which has been given the name of Presto- 
Lock. These couplings are made in cleven 
sizes from 14 to 16 in. An important fea- 
ture is that they can be used with any 
plain-end dye without threads, grooves or 
flanges. No wrenches or special tools are 
required in assembly. Only a hammer is 
needed to tighten the wedge key shown 
in the accompanying illustration, after the 
two sections of the coupling have been 
fitted over the pipe ends. 

The coupling consists of two corrosion- 
resistant malleable iron castings, secured 
together by either one or two quick-locking 
wedge keys, depending on size. Within 
each of the castings is a special type of 
gasket available in synthetic rubber, nco 
prene, or natural rubber. Joints are de- 
signed to provide a flexibility of 40 deg. 
at each joint. In addition to coupling 
pipe, the Presto-Lock can be used to re- 
pair any leak which the coupling will 
cover. Pipes coupled in this fashion can 
be uncoupled simply by a tap on the 
wedge key. Pipes can be turned readily 
if necessary and any section can be re- 
moved without affecting the remainder of 
the line. Couplings are salvagable upon 
relocation. of a pipeline and gaskets can 
readily be replaced when worn out. 

Couplings of this type are extensively 
used, according to the manufacturer, for 
fuel, water and oil portable pipelines 
the Armed Forces. 


NEW DIESEL SERIES 


To exrenp the horsepower ratings of 
its diesel engine line below the sizes pew 
ently available, the Joshua Hendy Iron 
Works, Sunnyvale, Calif., has added the 
new Series 20, consisting of six- and eight- 
cylinder models with a power range from 
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190 to 250 hp. at 900 r.p.m. Like other 
series of diesels made~by this company, 
these engines are available in stationary 
industrial types, as well as in marine and 
diesel-electric models. The engines are of 
the four-stroke cycle type, designed for 
heavy-duty, medium-speed operations. They 
are air-starting and completely inclosed, 
provided with overhead camshafts, unit 
fuel pumps and injectors, precision type 
bearings and full pressure lubrication. They 
employ cast-iron, mono-block construction 
with underhung crankshafts, removable 
cylinder liners and auxiliary drives arranged 
at either end. The engines are entirely 
self-contained with all main accessories en 
gine mounted. The attached accessories in 
clude air compressor, governor, water and 
lubricating oil circulating pumps, fuel 
transfer pump, lubricating and fuel oil 
filters, lubricating oil cooler and gage 
board. As these engines are designed for 
fresh water cooling, in instances where salt 
water or other inferior waters must be 
used, the fresh water system is close cir 
cuited and the water circulated through a 
heat exchanger and the engine, by means 
of a centrifugal pump. 


TRIGGER CONTROL 


As tn the case of the smaller sizes of 
carbon dioxide fire extinguishers manufac 
tured by Walter Kidde & Co., 140 Cedar 
St.. New York 6, N. Y., the larger portable 
models are now available with a one-hand 
trigger control which can be latched open 
when desired by a slight forward motion, 
and is easily disengaged to avoid wasting 
gas. It is claimed that the largest ex 
tinguisher requires approximately the same 
trigger force as the smallest. The new 
control is said to represent the end point 
of a long search for the best form of 
extinguisher valve. It is claimed to control 
discharge with a minimum of effort; to 
permit a high rate of flow of the carbon 
dioxide through avoiding directional 
changes in the flow passage in so far as 
possible; to allow easy locking in the open 
position; and to provide these advantages 
in a small, compact, light-weight design. 


PROTECTED WATER STILL 


Users of the electrically heated water 
stills produced by the Barnstead Still & 
Sterilizer Co., 5 Lanesville Terrace, For 
est Hills, Boston 31, Mass., can now secure 
from this manufacturer a new floatless low 
water cut-off, which automatically shuts 
off the electricity if the water level in 
the evaporator drops below a proper oper 
ating level. An important feature is a 
remote-control cabinet which may be 
mounted at any convenient place, regard 
less of the location of the still. At this 
point the still may be started and stopped 
and the cut-off reset. The device operates 
on alternating current and may be installed 
on stills now in operation. No moving 
parts are necessary in the still. Instead, 
the device operates by means of a weak 
electric current flowing through an elec- 
trode rod into the water in the evaporator. 
When the water drops below the end of 
the rod the circuit is broken and 
a magnetic switch operates to shut off the 
electricity. The relay and magnetic switch, 
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starting switch, reset, button, and a pilot 
light that indicates’ if the still is running, 
are included in the remote control cabinet. 
Similar floatless cut-offs are available for 
gas-fired stills. 


SMOKE DETECTOR 


For tHe detection of smoke in air 
conditioning ducts, Photoswitch, Inc., 77 
Broadway, Cambridge 42, Mass., has an- 
nounced a new photoelectric system de 
signed to sound an alarm, turn off blowers, 
operate automatic dampers, or provide 
whatever type of protection or control is 
required. ¢ system consists of a photo. 
electric control and light source, the latter 
being mounted to project a beam of light 
over a distance from 10 to 25 ft. to the 
“eye” of the photoelectric unit. A sensi 
tivity adjustment on the light source hous 
ing enables the user to adjust the photo 
electric control to respond to smoke of a 
predetermined density. The instrument is 
designed so that either current or tube 
failure will cause the control to operate 
as though the light beam had been inter 
rupted. Both units employed are available 
either in Underwriters’ approved explosion 
proof housings for Class 1, Group D 
hazardous areas, or in weather-proof steel 
housings. Ordinary line power is em 
ployed. 


CAST STEEL VALVES 


Ovrsipe screw and voke construction 
is employed in a new line of cast steel 
gate valves (also available in globe, angle 
md check patterns) which has been intro 
duced by the Ohio Injector Co., Wads- 
worth, Ohio. These valves are said to have 
been designed for lower maintenance and 
feature a self linking, two-piece gland and 
hinged gland evebolts to save repacking 
time. The valves of this line are produced 
in a variety of trims, suitable for oil or oil 
vapor, steam, water, gas of air service, 
over a broad range of pressures and tem 
peratures. 


SELF-CLEANING FILTER 


Primarity for the filtration of water, 4 
new self-cleaning filter employing tubular 
filter elements and made in capacities up 
to 2,000 gal. per min., has been intro 
duced by the R. P. Adams Co., Buffalo 
N. Y. A large filtering area, up to 116 
sq. ft., is obtained by mounting a number 
of tubular filter elements within a single 
pressure-tight case. The filtering elements 
are covered with fine-mesh Monel metal 
wire cloth. This filter employs an ingenious 
back-washing method for removal of the 
sludge that accumulates on the tubular 
elements during operation. A timing de 
vice, driven by a motor, operates a rotary 
valve distributor device which in sequence 
applies air pressure to a cylinder located 
below each filtering element. The pressure 
of the air moves a piston, closing the raw 
water inlet valve at the top of each ele 
ment and opening a sludge discharge valve 
to the sewer. The filtered water then back- 
washes through the element and dis 
charges the sludge from the bottom out 
let. It takes only a few seconds to back- 
wash each element after which the next 
element in the sequence is similarly 
treated. 
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HIGH-SPEED RECORDERS 


Dovsuinc the chart speed of its Elec- 
tronik recorders is possible through an im 
soso recently announced by Brown 
nstrument Co., Wayne & Roberts Aves., 
Philadelphia, Pa. This improvement en 
ables the chart speeds of this company’s 
Electronik Pyro-Potentiometers, in both 
single- and multiple-point models, to be 
increased from the regular speeds of 5, 
10, 15 and 20 in. per hr., to the corre- 
sponding doubled speeds of 10, 20, 30 and 
40 in. per hr. It is anticipated that the 
availability of higher chart speeds will per 
mit increased industrial use. 

As shown in the accompanying illustra 
tion, the gears are changed by removing 
screw C from gears A and B and lifting 
the gears from the assembly. The new 
speed gears are then installed and screw C 
is replaced 


BRONZE BEARING 


INTENDED for small shafts, and especially 
for fan and blower service, the new Type 
F Bronzoil bearing recently announced by 
the Dodge Manufacturing Corp., Mish 
awaka, Ind., is of self.aligning construc- 
tion, provided with a capillary lubricator. 
The inner housing of the bearing is spher 
ical to conform to a spherical socket in the 
outer steel housing. A bronze capillary 
bushing which carries about one-third of 
its volume of lubricant is used as a liner. 
This bushing is provided with a shoulder 
offering a broad, flat bronze bearing sur- 
face which is always lubricated, and serves 
to reduce friction between the bearing and 
the collar which positions the shaft. If 
desired, sound isolation can be provided 
by using Neoprene oil-resisting grommets 
in the mounting. 


POTENTIOMETER CONTROLLER 


Five basic control unit types are avail- 
ible in a new series of electric-type poten- 
tiometer controllers announced by the 
Bristol Co., Waterbury 91, Conn. Three 
ae electric contact instruments to be 
known as Microact controllers, the other 
two are electric proportioning and current 
input types. The control units are mounted 
on the internal panel of a Pyromaster po- 
tentiometer recorder, and any type may 
teadily be converted into any other type 
by following simple wiring and mounting 
instructions. The three Microact units are 
provided with one, two and three pre 
cision-type toggle switches, respectively, 
and six different terminal board connection 
wrangements, to meet a wide assortment 
of control circuit requirements. The pro- 
portioning controllers may be used with 
amy type of electrical proportioning valve, 
and may be had with resetting contacts if 
tequired. The current-input controller, 
also a proportional type, is primarily de- 
signed to provide close temperature con- 
trol for electric furnaces and ovens. 


REVERSING STARTER 


FEATURING a semi-interference-type me- 
chanical interlock, a new a.c. magnetic re- 
Versing starter has been announced by the 
Industrial Control Division of the Gen- 
tral Electric Co., Schenectady, N. Y. The 
starter is designed for full-voltage starting 
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of squirrel-cage induction motors, and 
when combined with a reduced voltage 
starter can easily be used for reversing 
service. The new semi-interference type 
mechanical interlock prevents the closin 
of one contactor while an arc is ease 
on the other, thus averting a short circuit 
through the arc and the resultant burned 
contacts and blown fuses. In addition, the 
interlock arm of the closing contactor 
assists the interlocking arm of the opening 
contactor in reaching its fully open posi- 
tion. Other features incorporated in the 
starter include under-voltage protection 
when used with a push-button station or 
other momentary pilot-circuit device; un- 
dervoltage release when used with selector 
or limit switches; and tamper-proof, self- 
contained overload relays, which allow the 
motor to operate to maximum safe oper- 
ating temperature before tripping off the 
line. Dust-tight and water-tight inclosures 
can be furnished if desired. 


PORTABLE VACUUM GAGE 


Comptete redesign of its McLeod type 
portable high-vacuum gage has been an- 
nounced by the F. J. Stokes Machine Co., 
Philadelphia 20, Pa. Owing to the use of 
a built-in trap for condensible vapors, the 
gage is claimed to give accurate readings, 
within the micron range, even when such 
vapors as water, oils and alcohol are present 
in the vacuum system. This trap consists 
of a compact, renewable chemical cart- 
ridge which, by change in color of the 
chemicals, indicates when they are satu- 
rated and must be renewed. In most appli- 
cations this would be only after several 
months of service. 

Among other features of the new instru- 
ment are a simple device for fine adjust- 
ment of the automatic zero point; a shut- 
off valve to permit the gage to be kept 
under vacuum without danger of contami- 
nation when not in use; and special type 
fittings to minimize the amount of rubber 
tubing or other connections which could 
give rise to “outgassing” or leaks. Two 
models are available, one with a range of 
zero to 5,000 microns, the other with a 
range of zero to 500 microns. 


CHLORINE COMPARATORS 


Fotiow1nc a thorough study by its re- 
search department, the La Motte Chemical 
Products Co., Towson 4, Baltimore, Md., 
has introduced a complete new line of 
chlorine control units said to have effec- 
tiveness paralleling recently improved 
chlorination procedures. A new series of 
standards has been prepared of a size in- 
terchangeable with the regular La Motte 
pH color standards. An additional new 
development is the ortho tolidine-arsenite 
test which makes it possible to measure 
separately chloramine and active chlorine 
and, furthermore, to estimate the error 
that is caused by interfering substances. 
Included in the series is a chlorine colorim- 
eter for low chlorine concentrations in the 
range of 0.02 to 0.3 p.p.m.; a chlorine 
block comparator for medium concentra- 
tions from 0.1 up to 1.0 p.p.m.; a block 
comparator for high chlorine concentra- 
tions from 1.0 to 10.0 pea. a wide-range 
comparator covering the range from 0.1 
to 10.0 p.p.m.; and a Roulette chlorine 
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comparator covering this last range. The 
company is also prepared to supply com- 
bination pH and chlorine outfits. 


VAPOR RESPIRATOR 


U. S. Bureau or Muves approval under 
the newly established Schedule 23 has 
been accorded to a new chemical cartridge 
respirator for protection against low con- 
centrations of organic vapors, recently an- 
nounced by Mine Safety Appliance Co., 
Braddock, Thomas and Meade Sts., Pitts- 
burgh 8, Pa. The respirator is intended to 
provide protection against vapors in con- 
centrations up to 1,000 p.p.m. of such 
substances as acetone, alcohol, benzene, 
carbon tetrachloride, ether, formaldehyde, 
gasoline, and petroleum distillates, as well 
as toluene. The device employs a floating- 
cushion flexible face piece to assure a 
quick, gas-tight fit on persons of slightly 
varying special contour. Equipped with 
twin, replaceable, all-metal filter cartridges, 
the new respirator is said to assure com- 
fort, low breathing resistance, and an easy 
fit. Extremely low resistance to exhalation 
is claimed. Simplicity of cleaning and 
maintenance are other important features. 


SMALL’ WATER UNIT 


Turee small-capacity units for providing 
de-ionized water for laboratory and small- 
scale industrial use have been announced 
by the Illinois Water Treatment Co., 
Rockford, Ill. For several years this com- 
pany has been building large de-ionizing 
units under the name of Illco-Way. The 
new small units include a portable size of 
12 g.p.h. capacity, weighing only 35 )b., 
and larger units of 60 and 100 gph, 
which are approximately 60 in. high, 30 in. 
wide, and 20 in. deep. It is claimed that 
these units are capable of producing water 
of substantially distilled quality at 1 to 
10 percent of the cost of distilled water 
Water produced by these units is claimed 
to contain less than 1 to 5 p.p.m. of dis- 
solved solids (plus colloidal silica, which 
can be desired ) . 


ALUMINUM STOOL 


Non-SPARKING aluminum alloy is em- 
ployed in a new line of aluminum stools 
‘or industrial use, recently introduced by 
the Aluminum Ladder Co., 239 Carbis 
St., Worthington, Pa. For example, a stool 
made of hard alloy aluminum, 13 in. in 
diameter, 18 in. high and weighing 24 Ib., 
is being produced for use in powder 
plants. Castings at the bottom of the legs 
are brazed to insure a good ground con 
nection, preventing the deviant of 
static electrical charges. 


DUPLEX PRESSURE PUMP 


Deve.orep in collaboration with the 
Universal Oil Products Co., Precision Sci- 
entific Co., 1754 North Springfield Ave., 
Chicago 47, Ill., has introduced a new 
duplex high-pressure, variable-stroke pump 
intended for pilot plant operation, experi- 
mental pressure work, and many indus- 
trial applications. As appears from the 
accompanying illustration, the pump em- 
ploys two separately driven 
capable of handling two different types of 
liquid simultaneously, or, where increased 


capacity is desired, both cylinders can be 
piped in parallel. The variable throw crank 
arrangement employed for driving the two 
cylinders permits continuous delivery ad- 
justment between a minimum and a max- 
imum stroke. It is claimed that the volu- 
metric efficiency throughout the full range 
is over 90 percent. of extremely compact 
design, the pump is claimed to be par- 
ticularly adaptable to applications where 
space is at a premium. 


GOGGLE CLEANER 

A sELF-conTaINeD heavy-duty goggle 
cleaning station for industrial use has been 
announced by the Allen Optical Co., Buf- 
falo 2, N. Y. This station comprises a steel 
atomizer cabinet especially designed for 
pplying this company’s ee goggle 
eaning fluid. The cabinet holds a quart 
jar of the spray material, which is refillable, 
as well as a supply of tissue paper and a 
built-in receptable for used cleaning tissues. 
A simple pushbutton control releases a fine 
mist of the spray from an orifice on one 
side of the cabinet. Pressure to operate the 
spray is provided by connecting the unit 
to the plant air line. An adjustable control 
valve regulates the predetermined amount 
of spray that is applied to the goggles. Cab- 
inet contents are tamper-proof, under lock 
and key. The unit is compact and is de- 
signed for wall mounting. The cleaner em- 
ployed not only cleans the goggles, but is 
also said to fog-proof them. 


COOLING UNIT 


AN IMPROVED cooling unit combining 
the principles of a cooling tower with ex- 
tended surface heat transter elements has 
been announced under the name of Fin- 
Fan cooling unit by the Fluor Corp., Ltd., 
Los Angeles 22, Calif. Cooled by forced 
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draft, combined with water evaporation, 
these units are designed for pressures up to 
5,000 Ib. per sq.in., and temperatures to 
1,500 deg. F. Installation of the tubes is 
made in such a way that these can be re. 
moved and replaced quickly. The tubes 
employed are the K-fin type made by Gris 
com-Russell Co. To insure flexibility, 
forced draft is provided by fans with vari. 
able pitch blades, powered by variable 
speed drives. Typical applications have been 
in gasoline plants; in the cooling of com. 
pressor stations, and in gas desulphurizing. 


REFLECTIVE ROOF COATING 


Mareriat reduction in the absorption 
of solar heat by roofs is claimed for a new 
roof coating, Hornlume, recently devel 
oped by the A. C. Horn Co., 43-36 Tenth 
St., Long Island City 1, N. Y. The man 
ufacturer points out that although asphalt 
has been for many years one of the best 
roof coating materials, its resistance to 
solar radiation is not good. To overcome 
this difficulty the new coating combines 
asphalt and aluminum. The aluminum rises 
to the top when the coating is brushed on 
the roof, while the asphalt sinks beneath 
the aluminum and bonds to the roof 
Whereas a black roof reflects about 64 
percent of the incident solar radiation, a 
Hornlume roof is claimed to reflect about 
72 percent, resulting not only in protec 
tion of the asphalt itself against the radi- 
ant energy, but also in reduction of heat 
absorption to such an extent that differ- 
ences as great as 22 deg. F. between the 
upper and lower roof surfaces have been 
noted. It is also claimed that roofs treated 
with this new material have stood up much 
better than plain asphalt roofs, free from 
checks and cracks. 
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REPORT ON..... 


INTEGRATION 


Of Chemical Plant Facilities 


Most chemical plants, especially in long established -industries, have grown 
pretty much like Topsy. One manufacturing unit or department after an- 
other has been added on the existing structures or built on a nearby site 
where management could keep an eye on it. There it shared general plant 
facilities for power, water, ete., and at the same time permitted interchange of 
materials in process. This problem of integration, i.e., of “tying together” 
related manufacturing operations, can, however, find a more efficient solution 
if new plant construction is done on the basis of logical long-range planning. 
A good example of that sort of industrial integration will be found in Her- 
cules Powder Co.'s ethyl cellulose development at Hopewell, Va., which will be 
described in text, pictures and flowsheets. 


T was by no mere chance that Hercules 

Powder Co. became interested in ethyl 
cellulose some years ago. From its very 
inception cellulose materials have repre- 
sented a large proportion of the company’s 
business. Nitrocellulose was one of its first 
products, and at the present time this mate- 
tial is made in larger volume than ever 
before for both smokeless powder and for 
Coatings. Not long after the company was 
Organized its officers realizing the advan- 
tages to be gained by having its own source 
of chemical cotton acquired a cotton linters 
purification plant at Hopewell, Va. In the 
Bineteen thirties when the plastics industry 
was adding another cellulose base material 
to its growing list of products Hercules 
“quired and developed a unique method 
for the production of cellulose acetate re- 
sulting in a product of which the company 
& justly proud. 

As long ago as 1927 Hercules had be- 
tome interested in the cellulose ethers, and 


during the following year sent three chem- 
ical engineers to Germany to investigate 
that country’s knowledge of cellulose com- 
pounds in general. During the several 
years that these engineers were in Europe 
they looked into the development of ethyl, 
methyl, and other cellulose chemicals. In 
1934, a second trip was made to Germany. 
From the knowledge acquired in that 
country and from Hercules’ own develop- 
ment work, a pilot plant was designed and 
put into operation in the fall of the year for 
production of benzyl cellulose and an- 
other the following year for ethyl cellulose. 

The management early recognized that 
ethyl cellulose was destined to become an 
important raw material in the plastics and 
protective coatings industries. And as one 
after another of the difficulties of produc- 
tion were met and mastered, the decision 
was made to proceed with the expansion of 
manufacturing facilities. A full-scale plant 
was built at Hopewell just one year after 
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the completion of the original pilot plant. 
Since that time the history of the ethyl 
cellulose plant has been one of rapid 
growth. Three times in the brief period 
the company has undertaken new construc- 
tion programs, the most recent of these 
expansions has just been completed. 

When ethyl cellulose was first intro- 
duced into this country by Hercules, the 
market. was limited to a compound for 
marking the size, wool content, maker's 
name, and the like on hosiery. It could 
only be used for purposes where a little 
went a long way for the price was $2.50 
per lb. When Hercules got its own plant 
in production thus establishing a domestic 
source of supply prices came down rapidly 
to $1.50 and later to 50c. per lb. This 
downward trend in the price curve was ac- 
companied by a broadening of the market 
to protective coatings and lacquers. 

Then came the war and the enormous 
demand for plastics. An application that 
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had thus far been comparatively little 
known almost overnight took on new im 
portance. As the necessity for plastics has 
developed with the war, more and more 
ethyl cellulose has gone into this applica- 
tion until at the present time 70 percent 
of the output is being consumed as plastics, 
while only 30 percent goes into compound- 
ing of protective coatings. 


PRODUCTION 


When the decision to construct a plant 
for the production of ethyl cellulose was 
reached the management selected Hopewell 
for its location. The company already had 
large acreage there and was producing the 
principal raw material, purified cotton 
linters. The location also afforded other 
essential facilities—deep water and rail 
transportation for incoming linters, caustic, 
salt, sulphuric acid, and other supplies, and 
outgoing shipment of the finished products; 
a mild climate with an open winter; ade- 
quate water from the James River; and a 
plentiful supply of intelligent labor, white 
and colored 


INTEGRATION OF FACILITIES 


The ethyl cellulose operations is one of 
the finest examples of industrial integration 
of chemical manufacturing facilities to be 
found anywhere in this country. The build 
ings in which the cellulose is converted to 
ethyl cellulose are in the center of oper 
ations. Surrounding them are the various 
units used for producing the raw materials, 
for recovering the solvents and other by- 
products for reuse, and for storage and 
shipment of raw and finished materials, 
power house and other auxiliary facilities. 

The entire development is divided into 
five main sections; namely, (1) manage- 
ment and laboratories, (2) ethyl cellulose 
manufacture, (3) cotton linters, (4) heavy 
chemicals, and (5) solvents. The arrange 
ment of operations was dictated partly by 
necessity for conveying materials from one 
to another, but primarily for purposes of 
safety. 

An installation of 72 Hooker Type S 
cells supplies caustic and chlorine to the 
linters plant. The former is also used for 
wetting the cellulose in the ethylation 
plant, while the latter is available should 
it be necessary for use in producing ethyl 
chloride 

The chemical cotton plant uses the 
caustic and chlorine from the adjoining 
plant in treating the raw linters. These 
linters are one of the very few materials 
that must be purchased from the outside. 
The purified linters are the principal raw 
materials for the ethyl cellulose manufac- 
ture. 

Byproducts from the ethyl cellulose pro- 
duction are weak caustic, salt, alcohol and 
ether. In the caustic building the first of 
these is recovered, purified, concentrated 
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Flowsheet of ethyl cellulose production; see also pp. 138-141 of this issue 
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Map showing location of buildings at the Hercules Hopewell Plant 


and its strength adjusted for use in either 
the electrolytic cell plant or the ethyl cellu- 
lose plant. 

Salt is separated from the other by- 
products and conveyed to the hydrochloric 
acid unit where it becomes a raw material. 
If necessary it could also be used in the 
electrolytic cell plant. 

In the hydrochloric acid plant the by- 


product salt, and if necessary purchased 
salt, is treated with sulphuric acid from 40 
outside source to form hydrochloric and 
salt cake. The latter is a byproduct for 
which no application has thus far developed 
in the operations. 

Hydrochloric acid is used in the ethyl 
chloride plant for treating alcohol and 
ether, byproducts of the ethylation reactson 
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Ethyl! cellulose slurry is spun in auto- 
matic discharging centrifuge 


in the ethyl cellulose plant. The product, 
of course, becomes a raw material in the 
ethyl cellulose operations. 

About the only byproduct in the entire 
plant which is not consumed somewhere 
in the development is the salt cake from 
the hydrochloric acid operations. ‘This is 
sold to the sulphate pulp industry. 

Certainly the Hercules engineers have de 
signed an almost perfectly integrated oper 
ation. And plans for additional operations 
at the Hopewell development that they 
now have on the drawing boards will make 
for even greater perfection 


ETHYL CELLULOSE PRODUCTION 


lhe process emploved for making ethyl 
cellulose consists of moistening cellulose 
with caustic soda and treating the alkali 
cellulose with ethyl chloride under heat 
and pressure. The resulting product is 
separated from the organic solvents and 
other products of the reaction, washed, 
purified, ground, dried, and packaged for 
shipment 

Although the plant started operations 
with purified cotton linters as the cellulose 
taw material it was designed with flexibility 
for handling sulphite pulp as well. Choice 
of materials depends upon the relative costs 
of the two sources. In fact, both types 
were being used on the day the plant was 
visited. The sheets of chemical cotton are 
brought to the processing unit from the 
adjacent plant of the Virginia Cellulose De- 
partment of Hercules Powder Co. Here 
the rolls of sheeted chemical cotton and 
sulphite pulp are stored in a warehouse 
near the main processing building. As the 
cellulose is required the rolls are brought 
into the closed section of the building 
Nearest the processing operations. Here 
the sheeted cellulose is passed through a 
Stern shredder and blown to the top floor 
of the processing building. Shredding is 
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Stern shredder produces thin, narrow thread-like lengths from felted cotton 
linters or wood pulp sheets. They are blown to processing building 


done in the closed room of the warehouse 
as the operation is somewhat dusty. 

The shredder received special attention 
a year or two ago when its inventor, 
Raphael L. Stern of the company’s Parlin, 
N. J., plant received a Citation of Merit 
from the U. S. Army Ordnance Depart- 
ment for his contribution in making it 
practical for the Army to use wood pulp 
economically in the manufacture of smoke- 
less powder. 

The shredder produces thin, narrow 
thread-like lengths from felted cotton 
linters or wood pulp sheets by chipping or 
cutting and splitting, forming loosely felted 
fibers. The wood pulp fibers can be readily, 
uniformly, and economically ethylated in 
the same length of time and under the 
same conditions as those used for treating 
cotton linters. 

Shredded cellulose enters a covered hori- 
zontal, Monel-lined trough, oras it is 
sometimes called “wetter” where it is 
moistened by a spray of caustic. Both re- 
covered byproduct caustic and purchased 
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caustic are used. The iron-free caustic 
comes to the plant at high concentration. 
It is given extremely accurate adjustment 
and stored in plain carbon steel tanks. It 
is then pumped to weigh tanks in the proc- 
essing building as required for each in- 
dividual batch of cellulose. 

Wetted material moves along in the 
Monel screw conveyor above the reactors. 
By means of a sliding door in the bottom 
of the conveyor and above each reactor the 
alkali cellulose can be charged into any 
one of the many vessels along the line. 
These steam jacketed autoclaves are 4,500 
gal. vessels, tested to 700 ‘Ib. per sq.in. 
They are nickel lined and equipped with 
shafts and agitators of the same metal. 

On the bottom of the vessel is a plug dis- 
charge valve especially designed for hy- 
draulic operation. It is ingeniously tied in 
with other controls so that it cannot be 
opened while pressure is in the vessel. To 
make doubly sure this does not occur there 
are two padlocks on each valve. The key 
for one of them is kept by the foreman; 
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From bins the dried granular ethyl cellulose is packed into corrugated paper 
cartons with an inner bag liner and having a capacity of 50 lb. each 


the key for the other is held by the oper- 
ator. Both men must be on hand when 
the valve is opened. There is a solenoid 
valve in the ethyl chloride inlet line which 
cannot be opened so long as the discharge 
valve on the bottom of the autoclave is 
open. 

The lantern type packing gland is packed 
both above and below, and is continuously 
lubricated. The asbestos packing is water 
cooled to extend its life. The packing gland 
is designed to withstand caustie, salt, ether, 
alcohol, and ethyl chloride under pressure. 

Ethylation is a batch process. When 
the autoclave is charged the temperature 
is raised to a point somewhat below 400 
deg. F. During the reaviion cellulose and 
caustic compete for the ethyl group of the 
ethyl chloride resulting in formation of 
ethyl cellulose, ether, alcohol, and salt. 
Both temperature and pressure are care- 
fully controlled for they govern the volumes 
of these materials in the batch at the end 
of the reaction. Other operating variables 
include raw materials and length of time 
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of reaction. For every 100 Ib. of cellulose 
charged, there is produced 125 Ib. of ethyl 
cellulose. For each autoclave there is an 
instrument board with recording and indi- 
cating instruments for temperature, pres- 
sure and power. 

By controlling the operational variables 
of temperature, pressure, selection of raw 
materials, and length of time of reaction 
Hercules produces ethyl cellulose of a wide 
range of ethoxyl content and ‘viscosity to 
customers specifications. 

When the processing cycle in the reactor 
is completed, the ether and alcohol formed 
during the ethylation are flashed off 
through lead-lined scrubbing equipment, 
and carefully scrubbed with sulphuric acid 
to remove harmful low-boiling contami- 
nants. The solvents are then condensed. 
The low wines flowing from the condensers 
are collected in storage tanks. Later these 
solvents are fed to a series of copper still 
columns where minor volumes of unreacted 
ethyl chloride are recovered for reuse in 
the ethylation reaction, and the ether and 


alcohol are separated and recovered as such 
for use in ethyl chloride production. In. 
asmuch as this operation is considered an 
alcohol production unit the entire han. 
dling of alcohol is carried out under super 
vision of the Tax Unit, Internal Revenue 
Department, U. S. Treasury. 

Considerable refrigeration equipment is 
necessary in order to supply this operation 
with relatively large quantities of ice 
water for condensation equipment. Vents 
from various solvent storage tanks in the 
area are all conducted to a final vent con 
denser to minimize solvent losses. 

As the solvents are removed from the 
reactor ethyl cellulose precipitates in a 
liquor consisting of caustic and brine. The 
slurry is discharged through the plug valve 
on the bottom which has been previously 
described. It is blown to receiving tubs on 
the top floor where caustic is drained off 
This weak caustic solution carrying satu 
rated salt is pumped to the salt recovery 
building which will be described later. The 
salt in the slurry which is not carried off 
by caustic is washed out by water sprays 

Ethyl cellulose in rather large granules 
is dropped into hammer or knife cutter 
mills in which it is ground to uniform 
size. As this grinding action opens the 
granules salt and caustic are exposed. There 
fore, it is necessary to drop the granules of 
ethyl cellulose into a wash tub equipped 
with a nickle-screen false bottom, where 
by means of water and agitation thev can 
be washed. The weak brine and caustic 
leaving the wash tub are discharged, but 
the fines are recovered. The product is 
then given a special treatment for pur 
fication. 

The water slurry of purified ethyl cellu 
lose is pumped to a Monel-lined feed tank 
with an agitator of the same metal on the 
top floor. The clean product is discharged 
into a centrifuge where the water content 
is lowered to 45-50 percent. The fines are 
recovered. The partially dried product is 
dumped into a bin below which is located 
the dryer. This dryer reduces the mois 
ture to 4 percent. 

The dried ethyl cellulose is discharged 
into bins. From these bins the granular 
product is packed into corrugated paper 
cartons with an inner bag liner and having 
a capacity of 50 Ib. each. The filled car 
tons are carried by a roller conveyor 
through a sealing and labeling machine, 
and to storage in the adjacent warchouse. 


SALT RECOVERY OPERATIONS 


Now let us go back and pick up the 
weak caustic solution carrying saturated 
salt that is removed from the slurry leaving 
the ethylators. This solution is fed into 4 
double-effect, nickel-lined zaremba evapor 
ator and brought up to 50 percent strength. 
This concentration throws out salt, which 
is further augmented by salt thrown out 
of solution when the caustic is cooled to 
normal temperature. All of the strong 
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HCl is made by reaction of H,SO, 
on salt in a Laury-type furnace 


caustic is chilled and pumped through 
Bird continuous centrifugals where the salt 
crystals are separated from the liquor. 

These crystals are carried in a brine 
durry to a continuous rotary vacuum filter. 
Here the occluded caustic is washed out 
and returned to the weak supply and the 
caustic-free salt is discharged to screw 
conveyors. These conveyors take it to 
wet salt storage or to salt dryers for direct 
feeding of the hydrochloric acid furnace. 

More than sufficient salt is formed in 
the reaction to supply the entire salt 
quirements for the hydraulic acid 
necessary to convert byproduct ether and 
icohol to ethyl chloride. 


ACID PLANT 


Hydrochloric acid is made by reaction 
of sulphuric acid on salt in a Laury-type 
furnace modified by several Hercules im- 
provements. The furnace is larger than 
thers in use, Salt and sulphuric acid are 
td in at one end of the rotary, oil-fired 
lumace, and salt cake leaves at the other 
tnd. Hot hydrochloric acid is removed by 
means of either a steam or electrically 
driven fan at the tail end of an absorbtion 
tain. Salt cake spills out of the furnace 
ad is cooled in a rotary water-jacketed 
toler on the floor below from which it 
transferred by bucket conveyors to stor- 
ge at the railway siding. The salt cake 
Ssold to the sulphate pulp industry. 

Hot hydrochloric acid gases are passed 
through a cyclone separator and thence 
thtough acidproof brick cooling towers and 


a coke-packed filter where sulphuric mist 
is removed to absorbtion towers con- 
structed of Haveg and Karbate. After care- 
ful purification the hydrochloric acid is 
pumped to the ethyl chloride production 
plant where it is used io react with ether 
md alcohol to produce ethyl chloride. 
Outstanding feature in this unit is the 
large volume of gas handled within a rela- 
tively small area by means of generous use 
of the synthetic resin and impervious car- 
bon equipment. Carbon is used for cool- 
ing coils because of its high heat transfer 
coefficient and the resin for housings and 
other parts of the equipment because of 


Under construction in the HCI plant are the absorbtion towers made of 
synthetic resin and impervious carbon 


Outstanding feature of the HCl unit is the large volume of gas handled by 
means of generous use of synthetic resin and impervious carben equipment 
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A concrete firewall will protect the low-pressure from the high-pressure side 
in this ethyl chloride converter building when in operation 


Construction view of the separating columns for ether, ethyl chloride, and 
alcohol in the solvents separation unit 


its corrosion resistance. Necessary tanks, 
fans, and the like are rubber lined. Gas 
lines are resin. All steel equipment is pro- 
tected by acid-resistant coatings. Pumps 
are non-stuffing box type made of Haveg 
with Hastelloy -B trim. Valves are made 
of this same alloy. 

The building is steel with Transite sid- 
ing but is open on the furnace and ground 
floors for purposes of cooling and ventila- 
tion. Such wood as is used for decking and 
platforms around the hydrochloric area is 
of a special impregnation for both fire and 
acid resistance. Pumps and fans are sup- 
plied in duplicate for emergency purposes. 
The metallic equipment has been designed 
so that parts known to have only a short 
life due to high rate of corrosion can be 
quickly and easily replaced. 


ETHYL CHLORIDE 


The raw materials, ether, alcohol and 
hydrochloric acid, for use in ethyl chloride 
production are stored out of doors and at 
a safe distance from the building. Acid 
storage tanks are glass lined and the sol- 
vents tanks are steel. 

The acid is pumped to the building and 
vaporized in glass-lined equipment, mixed 
with ether or alcohol (cach system being 
separate) and together fed to reaction ves 
sels under a few atmospheres of pressure 
where conversion to ethyl chlonde takes 
place. The vaporized product leaving the re 
actor consists in one case of ethyl chloride, 
and small volumes of ether, ethylene, 
water, and traces of hydrochloric acid, and 
in the other case of ethyl chloride, and 
small quantities of alcohol, ethylene, water, 
and traces of acid. ‘These products are 
passed through glass-lined scrubbing towers 
in order to remove acidity. They are then 
condensed and collected as an impure 
mixed solvent for transfer to the solvents 
separation building. 

The ethyl chloride production building 
is constructed of steel and concrete. Its 
so designed that all glass-lined pressure ves 
sels are separated from one another and 
from the operator by means of concrete 
fire walls. The building siding was climt 
nated so that for all practical purposes this 
equipment 1s operating in the open air 

Necessary flow gages, and temperature 
and pressure controls have been brought 
to a central location where the operatet 
can observe all the instruments and opet 
ate all controls from behind a thick sve 
thetic resin window in one of the fire walls. 

In addition to the glass-lined pressute 
vessels, the special equipment includes 
porcelain and Hastelloy B valves, lass 
lined piping and many control instruments. 
Copper equipment is used for al! com 
densing and handling operations beyond 
the point in the operations where acidity 
is scrubbed from the vapors. 

Impure mixed solvents, products of the 
ethyl chloride building, on reaching the 
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solvents separation building, also located 
in the solvents area, are fed in the one 
case to the ether still column and in the 
other case to the alcohol column for separa- 
tion of the ethyl chloride from unreacted 
components. Unreacted ether and alcohol 
are returned to the ethyl chloride reactor 
building while the ethyl chloride is col- 
lected and transferred to storage tanks in 
which it is kept under pressure in the 
process area for use in the ethyl cellulose 
reactors. For purposes of safety siding was 
omitted in constructing the building in 
which the pressure storage tanks are 
located. 

The solvents separation is housed in a 
tall steel and concrete structure with some 
little Transite siding. However, an inter- 
esting feature is the fact that about 85 
percent of the building is open to the 
atmosphere. This open type of construc- 
tion prevents the formation of pockets of 
gases. 

At the linters plant the purification 
treatment consists of both mechanical and 
chemical means. Bales of linters are 
knocked apart, cleaned and fluffed up in a 
“devil duster.” The brownish cotton is 
then treated with caustic soda from the 
dectrolytic cell plant, or if it should be 
necessary from the recovery operations, at 
tlevated temperature and pressure in a 
digester in order to put the hulls, oils and 
waxes in soluble form. The mass is then 
washed in steel tanks. The bleaching oper- 
ition, in which chlorine from the cell 
plant is used, is carried out in multiple 
tages. The pH is closely controlled. 
Bleaching is modified to meet the specifica- 
tions required for the finished linters. 
After washing, the clean cellulose flows 
into a storage tank and from there to the 
drying or sheeting departments. Linters 
destined to be converted into ethyl cellu- 
lose are pumped to the sheeting depart- 
ment. Here they are blended, refined in 
jordans, and made into sheet pulp in rolls 
m a fourdrinier paper machine. The rolls 
we stored in a warehouse near the ethyl 
tllulose manufacturing units. 

Only a part of the output of this linter 
plant is consumed in the ethyl cellulose 
development. Much of it is shipped else 
where to serve as a raw material in the 
production of smokeless powder, rayon, 
lacquers, film, plastics, artificial leather and 
imamite. (See Chem. & Met., Apr. 1941, 
yp. 90-91 and 108-11 for description, 
photographs and flowsheet of this plant.) 


MATERIALS OF CONSTRUCTION 


In an effort to obtain an extremely pure 
poduct, an effort in which Hercules has 
teen very successful, many precautions have 
xen taken. Buildings have been provided 
with more than usual window space to pro- 
"ide maximum light. Interior walls have 
ben finished with white paint presenting 
me of the brightest and cleanest plants this 


Ethyl chloride recovery building showing still columns and condensers 
where the ethyl chloride is separated from unreacted ether and alcohol 


Back of control panel in the ethyl chloride recovery building. Flow gages, and 
temperature and pressure controls have been brought to a central location 


writer has ever observed in the chemical 
industry. 

In order to prevent contamination of 
the product and corrosion, all equipment in 
the ethylation plant, including treating 
tubs, pipe lines, pumps, purification ves- 
sels, centrifugals and dryers, are either 
nickel or Monel, solid or lined. When 
high-strength caustic (30 percent) or high 
temperatures are used nickel equipment, 
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either solid or lined, was chosen. But in 
all other instances, Monel is satisfactory. 
These include the tank and agitator feed- 
ing the centrifugals. In all, this plant con- 
tains the grand total of approximately 100 
tons of these two metals. 

During one of the earlier expansion pro- 
grams the supply of nickel in the United 
States was quite inadequate to take care 
of all essential military uses. Although ethyl 
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cellulose was considered a highly important 
strategic material, it was concluded by the 
War Production Board that nickel would 
be unavailable for additional ethylation 
autoclaves. Silver had not been proved 
for this use but it was known that this 
metal is reasonably resistant to the action 
of strong caustic soda and the action of 
corrosive solvents including mixtures of 
ether, alcohol and ethyl chloride. With 
this knowledge, the company concluded 
that the only way to get further facilities 
was to use silver as the lining for their 
autoclaves. This step was taken and 
three of the largest (4,500 gal.) silver-lined 
autoclaves ever built were fabricated and 
installed. 

Since the vessels were to operate under 
pressure, the silver had to be backed up 
with a heavy shell of steel. The problem 
of attaching the steel to the silver pre- 
sented a most difficult task but successful 
bonding was eventually attained. The co- 
efficient of expansion of silver is sufficiently 
different from that of steel so that con- 
siderable trouble was encountered in crack- 
ing of the silver lining. Welding of the silver 
shell under the circumstances proved dif- 
ficult but was finally solved by atomic 
hydrogen welding. It was necessary, how- 
ever, to develop a special technique for 
carrying out this job. 

Silver-lined autoclaves cause consider- 
ably more trouble than nickel-lined vessels 
from the standpoint of maintenance. How- 
ever, the installation of silver-lined auto- 
claves has permitted the manufacture of 
several million pounds of ethyl cellulose 
which would not otherwise have been 
available. 


SAFETY 


Safety, obviously, was uppermost in the 
minds of the engineers when designing 
the plant at Hopewell. Throughout the 
entire layout can be seen the influence 
of many years of experience in combating 
the hazards involved in the manufacture 
of explosives. To the casual observer it 
appears that every known safety device 
has been brought to bear on the hazards 
associated with the handling of solvents, 
acids, alkalis and other chemicals in an 
effort to make the plant a safe place in 
which to work. 

When the layout was made, the hazard- 
ous operations such as solvent recovery, 
solvent storage, ethyl chloride production 
and cellulose ethylation were widely separ- 
ated and in isolated areas. These areas are 
posted with sign boards at every approach 
giving warnings of the dangers. Trucks 
and other gasoline burning motor equip- 
ment are forbidden in the areas except 
under special circumstances in which cases 
the operators must first obtain permits. 

Concrete fire walls separate the several 
ethylation units and every reaction vessel 
in the ethyl chloride building. Sidings on 
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the buildings have been omitted where 
there is even possibility of the formation 
of pockets of gas. The buildings are 
equipped with either safety chutes, familiar 
around smokeless powder plants, or built-in 
escape stairs. To prevent cuts and other 
injuries from broken glass in case of acci- 
dent in the ethyl cellulose processing build- 
ings where explosions conceivably might 
occur, glass window panes have been re- 
placed by metal screen. These screens 
were previously treated with ethyl cellu- 
lose dope which filled in the webs. Floors 
in the solvent handling areas and in the 
laboratory are covered with static-conduc- 
tive Hubbelite. All buildings are protected 
by a fire sprinkling system. 

From the petroleum refining industry 
has been borrowed the idea of dikes. 
Dikes around the ether and ethyl chloride 
storage tanks could retain these solvents in 
case of breaks or accidents. AI autoclaves 
are provided with safety pop valves and 
rupture disks. In case a charge gets out 
of control and the pop valve fails the 
disks rupture and allow pressure in the 
vessel to release through the discharge line 
into a solvents pit several hundred yards 
from the buildings. The pit is equipped 
so that the pressure can be lowered quickly 
and thus brought under control. Pop valves 
and rupture disks are also used on solvent 


storage so that excessive pressure can not 
build up. 

In the packaging department where the 
air contains fine particles of ethyl cellu- 
lost, the weigh buggies, lift trucks, and 
the like are grounded to prevent static 
sparks. 

Above all solvent tanks are sprinklers. 
In addition, above these tanks are fog 
nozzles that have become familiar because 
of their use in this war for extinguishing 
fires on airplane carriers. These nozzles 
provide a fine spray of water which keeps 
tanks cool and the fire down. A portable 
750-lb. refrigerated bulk carbon dioxide 
unit is available for use in case of solvents 
fires. In addition, there is a system which 
in case of fire is connected with the water 
mains and creates a foam blanket. And 
such equipment is provided as rubber 
gloves, safety showers, non-sparking bronze 
tools, non-sparking metal flooring on scales. 

This is one of the most completely 
integrated operations in the American 
chemical industry—at least as far as this 
writer’s observations are concerned. From 
it comes a material which, although com- 
paratively new to the industry, already has 
shown a remarkable record of growth. It 
further strengthens the position of Hercu- 
les Powder Co. in the industry as a lead- 
ing producer of cellulose products. 


Throughout the hazardous area are vapor and explosion-proof lighting 
fixtures, starting switches, motors, pumps, circuit breakers, and controllers 
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nt CASH STANDARD 


Sucamlened ‘wn TYPE 


and PRESSURE 


REQUEING VALVE 
STRAIGHT LINE FLOW 


= DOES THE JOB THAT DOES THE 
MOST FOR You . 
This design’ is ‘thi 


STRAIGHT LINE FLOW 
om 1. Steam, water, air, oll, ete. flow 
~ through this valve in a straight line— 

Tue "1000" with its large ca- ther peck few ts Cash Standord Balanced Valves, 
pacity, tight closing characteristics, isser voive is streamlined ng 
ror 

close delivery pressure control, and beck eddies to hinder flow (see stop packing 
wide range of adjustment, gives you hes, vou want sll possible ap 
It smooth operation, speedier produc- demons, 
TCcu- tion results, and no spoilage. The 3. Turbulence is stendord trims. With Air Cooled 
ead- "1000" will fit your job and even age 
though you have tough operating con- cooling box. Made also with cen- 
ditions this streamlined valve will iron ao 
: out long standing valve problems. 


STANDARD Tyee STREAMLINED FLOW 


The Cash Stendard Type 100 
Controller above is operating an 
8°" Type 42-R Balanced Vaive, 
automatically reducing 250 Ibs. 
down to 125 ibs. pressure, han- 
* dling 200,000 ibs. steam per hour. 
Type 100 Controllers have lots 
of operating power, enough for 
any size valve; are fully com- 
pensated; have adjustable range; 
ore very sensitive. Bulletin 963 
Made for low ue dee covering the Controller and Bul- 
pressure. letin 965 covering the Vaive give 


(ASH STANDARD 


W. «CASH COMPANY 
ne w DECATUR, ILLINOIS— 


RING 
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CASH STANDARD 
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even la the venturi approach te the 
valve seat. means better flow. The ' 

inlet pressure is confined to the small 
cylindrical venturi chamber, the some 
Bulletia "1000" gives you you -—— . 
details on elimination of er- - 

= retic pressure, saving in GET < 

— once fects of the CASH 

— + igh 

Made for high delivery = 

complete and interesting details. 
Write for them. 
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ETHYL CELLULOSE 
OPERATIONS 


HE ETHYL CELLULOSE operations of the Hercules 

Powder Co. at Hopewell, Va., consist of not 
only production of this product but in addition in 
clude manufacture of the several raw materials. 

The shredded cellulose, either wood pulp or cotton 
linters, enters a covered horizontal trough where it 
is moistened by a spray of caustic. The wetted 
material is conveyed to the reactors, steam jacketed 
autoclaves, where it is acted on by ethyl chloride. 1 This Stern shredder reduces the linter sheet pulp to fiber 
When the processing cycle is completed, the ether which are blown to the reactor building nearby 
and alcohol formed during ethylation are flashed off 
and recovered for use as raw materials for making 
ethyl chloride. 

As the solvents are removed from the reactors 
ethyl cellulose precipitates in a liquor of caustic and 
brine. The slurry is blown to receiving tubs where . 
the former is drained off. Ethyl cellulose granules 
are dropped into hammer mills in which they are 
ground. The cellulose is then washed free of caustic 
and purified. The water slurry is centrifuged and 
dried. 

Recovered salt is dried and conveyed to a Laury 
type furnace and treated with sulphuric acid to form 
hydrochloric acid. The hot acid is removed by 
means of either a steam or electrically driven fan at 
the tail end of an absorption train. Salt cake spills 
out of the furnace and is cooled in a rotary water- 
jacketed cooler from which it is transferred to 
storage. After purification the hydrochloric acid is 
pumped to the ethyl chloride plant. 

Raw materials for producing ethyl chloride are 
ether, alcohol and acid. The latter is vaporized and 
mixed with ether or alcohol (each system being 
separate) and together fed to reaction vessels under 2 Removal of ali brine and canctle from ethyl cell 
a few atmospheres of pressure where conversion to granules is followed by a special purification treatment 
ethyl chloride takes place. The products, impure 
mixed solvents, are fed to still columns for separation 
of the ethyl chloride from unreacted components. 
The ethyl chloride is transferred to storage tanks 
for use in the ethyl cellulose reactors. 

For a longer description of the production of ethyl 
cellulose and the raw materials consumed in its 
manufacture see pp. 129-136 of this issue. 
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6 HCI for use in the ethyl chloride unit is made f 
H.SO, and salt. Coke-packed filter shown on left 
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3 From feed tub above, ethyl cellulose 
is dewatered in centrifuge before drying house preparatory to shipment 


5 Ether and alcohol formed during 7 Control board in the solvent recovery system where ethyl 
ethylation are scrubbed and condensed chloride, ether, and alcohol are separated 


8 Copper coolers, condensers, decanters, and lines fill oper- 9 In addition to explosion proof switch 
ating floors of solved recovery building in ethyl chloride unit gear, safety snaps are used for protection 
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Ix 1772, William Herschel, music teacher of 
Bath and son of a Hanoverian bandmaster, bor- 
rowed a 2-ft. Gregorian telescope for some casual 
star-gazing. Fascinated by what he saw and unable 
to buy a telescope, he decided to make one. 


Study of Smith’s “Harmonies and Optics” and 
Ferguson’s “Astronomy” and hard work casting 
and polishing specula resulted after several years 
in a 5-ft., a 7-ft. and even longer instruments. 


HE DISCOVERED URANUS 


Through his 7-ft. telescope, he discovered 
““Georgium Sidus” (Uranus) in 1781. Herschel car- 
ried figuring of his mirrors far beyond those of his 
predecessors and demonstrated the value of 
aperture to definition and grasp of light. Recog- 
nized as the link between the old and new astron- 
omy, he won knighthood and the perpetuation of 
his name in the Herschelian “front view” telescope. 


PURSUIT OF PERFECTION 


Men of science like Herschel and his modern 
disciples have always set perfection as their goal. 
Working with such men in Industry, Education 
and the Armed Forces has been a challenge to 
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Perkin-Elmer to supply them with the finest in 
optical instruments, lenses, prisms and other 
optical elements. 


To the experience and skill that won recognition 
for Perkin-Elmer before the war has now been 
added the knowledge and experience gained in 
mass-producing its most accurate products for 
war industries and the armed forces. This com- 
bination promises much for the optical instru- 
ments, devices and elements which Perkin-Elmer 
will produce to bring even greater accuracy to 
analysis, control, inspection and observation in 
postwar applications. 


WHAT PERKIN-ELMER MAKES 
Perkin-Elmer serves the optical sciences that 
broaden man’s horizons by supplying them with: 
Custom-built optical instruments for industrial 
analysis, control, and inspection. 
New optical devices to solve specific problems. 


Special elements such as fine lenses, prisms, 
mirrors, flats, photographic objectives, interfer- 
ometer plates, retardation plates, Cornu prisms, 


Rochon prisms, and Nicol prisms. . 


CR 


CE 
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Piping to Boiler 
Feed Pumps. 


IT’S CRANE 
--- For ALL Piping Materials 


ONE SOURCE OF SUPPLY e ONE RESPONSIBILITY e ONE STANDARD OF QUALITY 


By choosing Crane piping materials, you always 
have the advantage of the world’s greatest selec- 
tion—in brass, iron and steel. One source—your 
Crane Branch or Wholesaler—takes care of all 
your requirements. Thus, you are assured of 
uniform quality in all parts of piping systems— 


SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate Valves 
are suited for many services in power and process lines, at all working pressures 
up to 125 pounds steam. Brass trimmed valves are recommended for steam, water 
or oil lines; all-iron valves for oil, gas or fluids that corrode brass but not iron. 
Made in O.S.&Y.and Non-Rising Stem patterns. See page 101 of your Crane Catalog. 


with single responsibility behind them. And be- 
cause Crane complete piping material service 
simplifies ordering, it speeds up deferred replace- 
ment work . . . helps keep piping at peak effi- 
ciency. A typical Crane solution for many of your 
valve application problems is shown below. 


 WSULATING 


Working Pressures 


Screwed or Flanged End Valves Hub End Valves 
Size of Vaive Saturated Cold Water, Oil Cold Water or Gas 
Steam or Gas, Non-Shock Non-Shock 
2 to 12 in. 125 pounds 200 pounds 200 pounds 
14 and 16 in. 125 pounds 150 pounds 150 pounds 
18 to 24 in. * 150 pounds 150 pounds 


*For steam lines larger than {6-in., Crane 150-Pound Cast Steel Gate Valves are recommended. 
(For sizes under 2-in., use Crane Clamp Gate Valves.) 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas 


iC A N VALVES FiTTINGS Pipe 


PLUMBING + HEATING - PUMPS 
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AS PROCESSING SPECIALISTS 


HE Gas Processes Division of The Girdler Cor- stallations which operate efficiently, economically al 
poration consists of a group of gas processing profitably. 
SPECIALISTS. Under the ideal conditions provided 
by Girdler, highly developed scientific and engineer- 
ing minds are enabled to go all-out in their attention 


Girdler offers processes for gas manufacture, purificatio 
separation, and dehydration. Consult us on your pri 
lems concerning hydrogen sulphide, carbon monoril 
to this complex and interesting field. They don’t guess carbon dioxide, natural gas, refinery-gases, liquid hyd 
about gas. When dealing with these men, it is the rule carbons, hydrogen, nitrogen. Originators of the Girbot 


rather than the exception to get gas processing in- process. 


CHEMICAL 
ENGINEERS 
AND 


The GIRDLER CORPORATION 


Gas Processes Division, Dept. CM-9, Louisville 1, Ky. 
New York Office... 150 Broadway, N. Y. City 
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REMOVABLE PROTECTIVE 
COATING 


INFORMATION has been made available 
concerning a peelable plastic film known 
as Liquid Envelope, developed during the 
war and used to coat thousands of war- 
lanes before overseas shipment as deck- 
oad. The product is a formulation of 
vinyl resins, plasticizers and adhesives dis- 
persed in a volatile vehicle. In its wartime 
use, this was sprayed over the entire plane 
from nose to tail and wing-tip to wing- 
tip. In a few minutes it dried to a to 4 
impervious elastic film which protected the 
plane while aboard ship, but which could 
tasily be peeled off in big rubbery sheets 
at the point of destination. 

Among the foreseeable postwar uses 
ue the protective packaging of sundry 
machine parts os transit and storage, 
the preservation of laid-up machines and 
motors, and the packing of so-called hard 
goods like refrigerators, plumbing fixtures, 
and fine furniture. Liquid Envelope is 
tid to have no harmful effect of any kind 
on the underlying surface, and it can be 
produced to meet a wide range of re- 
quirements as to color, transparency, dry- 
ing rate, adhesion, elasticity, method of 

ication, and film thickness. 

t melts at an indefinite temperature 
tbove 250 deg. F. and, depending on the 


Rubbery protective coating, Liquid 
Envelope, is stripped from a connect- 
ing rod after shipment and storage 


formulation, becomes tacky at 180 deg. 
F. or above. Formulations designed to 
remain flexible at no lower than 0 deg. 
F. are non-flammable, and all formula- 
tions show good resistance to gasoline, 
oils, fats, acids, alkalis, alcohol and salt 
spray}. Vapor transmission is within the 
range, 0.25 to 3.0 gm. per 100 sq. ft. 

24 hr. According to the be, ar 
Better Finishes and Coatings, Inc., New- 
ark, N. J., the cost of Liquid Envelope is 
comparable with any good synthetic resin 
coating, and its apparent durability sug- 
gests 25-yr. protection of goods in storage. 


FURANE ADHESIVES 


ANNOUNCEMENT has been made by 
Furane Plastics and Chemicals Co., Los 
Angeles, Calif., that in their two new ad- 
hesives, Resins X and X-l, they have 
achieved the first commercial develop- 
ment of polymers based solely on furane 
chemicals. As furane derivatives, the ad- 
hesives possess a number of distinctive 
characteristics, most outstanding of which 
are their complete resistance to boiling 
water, their ability to cure at room tem- 
perature under little or no contact pres- 
sure, and their high bond shear strengths. 
They have been found especially suited 
to the bonding of rubber, wood, and most 
plastics. 

Both adhesives—X is all liquid resin 
and X-1 is a solvent type—develop bond 
strengths greater than shear strengths of 
laminated phenolics, _ureas, lics, 
woods, rubbers, Masonite and others. 
Full strength is developed by curing for 
several days at 80-85 deg. F. or overnight 
at 120 deg. F. Several hours is y 
sufficient time in jigs. Shelf life of the 
adhesives is at least a year; after the re- 
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quired 3 percent of catalyst is added, the 
pot life at room temperature is 15 min. 
in the case of Resin X and 3-4 hr. in the 
case of X-1. 


LIQUID CASTING RESIN 


First postwar product to’ be announced 
by the B. F. Goodrich Co. is a thermo- 
setting, non-flammable anhydrous liquid 
resin called Kriston, which may be cast in 
simple molds to form plastic articles whose 
outstanding characteristics are chemical and 
abrasion resistance, optical and electrical 
properties. Kriston is a somewhat viscous, 
water-clear monomer which, in the pres- 
ence of a suitable catalyst, polymerizes at 
low temperature and no pressure. In its 
liquid state, Kriston is a relatively high 
molecular weight allyl ester resin contain- 
ing chlorine. 

In the cast and polymerized state, Kris- 
ton is odorless, tasteless, nontoxic, dimen- 
sionally stable, and adaptable to standard 
machining and polishing procedure. It 
can be made in any color or degree of 
transparency, including water-clear. Its re- 
fractive index (about 1.57) is higher than 
most optical glass. Other properties are 
high dielectric strength and electrical re- 
sistivity; abrasion resistance much higher 
than the thermoplastics; resistance to 
oils, greases, acids and alkalis. The fact 
that no volatile products are released dur- 
ing polymerization favors production of 
dense, nonporous articles. Mold shrinkage 
is unusually low. 

Applications which seem to hold most 
promise for cast Kriston plastics are in 
the optical industry for lenses, prisms and 
transparent sheets; the electrical industry 
for insulators, control knobs and panels; 
the chemical industry for corrosion resist- 
ant parts of valves, pumps and agitators; 
the laminating field for oon ressure lam- 
inates of wood, paper and fabric; and fin- 
ally, the fields of fashion and decoration 
for applications where eye appeal and 
utility must be combined. 


MENTHYLPHENOL 


terpene hydrocarbon derivative is 


now offered in commercial quantities 
Hercules Powder Co. as an efficient stabil- 
izer for ethyl cellulose and as an economical 

lasticizer extender for cellulose acetate. 
Eooen as Stabilizer X during its laboratory 
development days, the material is now 
marketed as Menthylphenol, a crystalline 
solid with a slight yellow color and a melt- 
ing range of 140 to 176 deg. F. 

As a stabilizer with ethyl cellulose, men- 
thylphenol has been found effective in 
preventing that viscosity degradation which 
results in embrittlement. At the same 
time, any color change in moldings is 
minimized; in this respect the stabilizer 
appears to be outstanding as compared to 
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other stabilizers so far used with’ ethyl 
cellulose, It also imparts to ethyl cellulose 
some additional stability agaimst outdoor 
weathering. The optimum amount of men- 
thylphenol to use with ethyl cellulose is 
between 1 and 3 percent of the total solids 
in the mix 

As a plasticizer extender with cellulose 
acetate, menthylphenol may be used satis- 
factorily (1) when the plasticizer to be 
extended is triacetin, dimethyl phthalate, 
or diethyl phthalate and (2) when the 
addition of menthylphenol is not more than 
one-third of the plasticizer being extended. 


RUST INHIBITORS 


Two new types of specialized rust in- 
hibitor have ‘been developed by Carbozite 
Corp., Pittsburgh, Pa., manufacturer of 
industrial coatings. Carbo-C Inhibitor and 
Carbo-N Inhibitor are slated for temporary 
rust prevention of met il surfaces durmg in 
side storage; they are not impervious to rain 
or snow and are not suggested for rust 
prevention during outside storage. 

Carbo-C, the more versatile of the two, 


is inactive toward all metals and alloys, 
including magnesium and aluminum. 


Carbo-N has no effect on ferrous alloys, 
but does have a light action on softer 
metals such as lead, zinc, magnesium and 
aluminum. 

It is said that the inhibitors have also 
been used in preventing rust 
in pipe systems which drain salt solutions 
from crude oil storage tanks and from the 
bottoms of tanks where water and brine 
solutions are used in the manufacture of 
ice. They are also useful in mixture with 
cutting oils to protect threads from rust. 
Distribution of Carbo-C and Carbo-N is 
made in concentrated form, to be diluted 
for use with 25-100 parts of water. 


SILICONE RUBBER 


A number of silicone rubber stocks for 
molding, extruding, coating, and laminat 
ing are now available from the Dow 
Corning Corp., Midland, Mich., under the 
brand name, Silastic. While these rubbery 
organo-silicon oxide polymers have been 
under development for a considerable 

riod of time and have been produced in 
fimited quantities for war uses, they have 
not been made generally available in com 
mercial amounts until verv recently. 

The outstanding characteristic of sili 
cone rubber is its ability to remain rubbery 
at temperatures which organic rubbers, 
either natural or synthetic, are ordinarily 
unable to withstand. Thanks to its largely 
inorganic origin, it remains elastic and 
compressible at temperatures up to 150 
deg. C. for long periods of- time and up to 
200 deg. C. for certain applications; it 
also retains flexibility down to temperatures 
as low as —57 deg. c. 

Other properties, in addition to the 

rimary attribute of heat resistance, may 
Pe of interest in considering particular ap 
plications. Silastic has excellent chemical 
and oxidation resistance, is waterproof, and 
is resistant to salt brine and oil at high 
temperatures. It has good electrical proper 
ties, notably, are resistance, non-tracking, 
dielectric constant at one million cycles of 
5.0 to 7.5, power factor at one -million 
cycles of 0.13 to 0.18 percent, and dielec- 


successfully 
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tric strength of 500 volts per mil. Tensile 
strength ranges from 200-330 psi. and 
elongation varies from 70-115 percent. It 
adheres strongly to glass, vitreous enamel, 
iron, steel, and alummum. 

These properties hold generally for the 
whole series of Silastics, which are fur 
nished compounded and ready for molding, 
extruding or coating in several stocks cov 
ering a range of physical properties and 
hardnesses. Although Silastic is still under 
development and improvement is continu- 
ous, Dow Corning reports that it now has 
substantial production capacity and that 
many stocks are now available in com- 
mercial quantities. 

A number of applications are suggested 
for the several kinds of stock available. 
Molding stocks are available for the pro- 
duction of flat sheets, gaskets and other 
shapes. Extruding stocks can be used to 
make continuous extruded shapes and to 
coat -wire. Coating stocks are available for 
coating asbestos or glass cloth from which 
gaskets, diaphragms, tape, and electrical in- 
sulation may be obtained; laminates may 
be made by curing under pressure multiple 
layers of Silastic-coated imorganic fabric; 
Silastic is also adaptable to the -protective 
coating field 


IMPROVED POLYSTYRENE 


Tue gvatrry of The Dow Chemical 
Co.'s polystyrene plastic molding com- 
pound has undergone vast improvement 
during recent months with no attendant 
increase in price, according to a recent 
statement by that company. The former 
product, Styron K-27, was officially re- 
placed by the improved material, Styron 
411, on September 1. 

Easier mold release, improved surfaces, 
superior welds, better flow control, and 
elimination of the need for external lubri- 
cation are the advantages set forth. Among 
mechanical improvements claimed for 
Stvron 411 are increased weld strength and 
better machinability. Buffing operations 
are more easily performed. In trimming, 
the new material shows reduction in tend- 
ency to tear back. Welds are scarcely per- 
ceptible and the reduction of surface marks 
in 411 enhances appearance and gloss. 


COLD SETTING ADHESIVE 


A resorctnot adhesive which sets at 
room temperature but “develops the joint 
strength, durability, and moisture resist 
ance usually associated only with hot-press 
phenolics” has been announced by 
Resinous Products & Chemical Co. of 
Philadelphia. Known as Amberlite PR-115, 
the resin was developed originally for 
bonding wood to wood, but it has subse 
quently demonstrated that it also has good 
adhesion on laminates, rubber, and trans 
parent plastics. It is now recommended 
for its good adhesion to relatively im- 
pervious surfaces, speed of cure, durability, 
and good gap filling qualities. 

Amberlite PR-115 resin is supplied in 
solution and requires the use of Catalyst 
P-117, a dry, tan-colored powder, to effect 
cure. The prepared glue mix has a pot life 
of about 34 hr. at 77 deg. F., with a per 
missible open assembly time of 30 min. 
or a closed assembly period of 45 min. 
Pressure in laminating should be sufficient 


to produce a thin glue line and, depending 
upon the density of the wood, will be in 
the range of 100 to 250 psi. The ability 
of the adhesive to’cuge at moderate tem 


peratures plus its fast Gure at elevated tem 
peratures has made it especially well suited 
to radio frequency gluing equipment. 


RESINOUS CEMENT 


Desicnep specifically for bonding cor 
rosion-proof brick and tile in uses where 
both acid and alkali are encountered, a 
new resin-type cement, known as Pennsalt 
PRF Cement, has recently been developed 
by the Pennsylvania Salt Manutacturing 
Co., Philadelphia, Pa. It is quick setting 
and cold hardening and is composed of a 
liquid and a powder which react chemuicalh 
when mixed 

Typical applications are the laving of 
floors and drains and the lining of tanks in 
electroplating shops where a cement is re 
quired that will resist corrosive acids 
alkalis, and solvents. 


UPHOLSTERY FABRIC 


Fire-Resistant, plastic-coated up 
holstery fabric developed for aircraft, tanks 
and ships is expected to find wide pos 
war use in boats, theaters, restaurants 
office furniture. Product of the Du Pont 
Co., the fabric is known as P. C. Cavalon 
and consists of a flameprooted cotton 
cloth base, coated on one side with a ph 
able fire resistant synthetic resin. It 
handles and feels like soft leather 

The material will char in contact 
a flame but will not support combust 
It does not crack at temperatures as | 
as —30 deg. F. In a few months a 
range of colors, grains and finishes will be 
available. 


AGRICULTURAL DDT 


Tne name to be given by the DuPont 


vith 


company to its agricultural insecticide 
containing DDT has recently Deen an 
nounced as Deenate. Compounds con 


taining the powerful pesticide will & 
ready for fruit and vegetable gr ; as 
soon as reduction of military demands per 
mits. 


In pure form DDT is not an efficient m 
secticide, but must be combined with 
proper carriers for the particular b 
hand. ‘Therefore, the Deenate compos 


tions that have been evolved for agncw 
ture are specialized formulations 
cific pest control problems. 


LAMINATING ADHESIVE 


Propuction of strong, durable lamina 
tions of metals, plastics, and n 
various combinations is the stated pury 
of a new adhesive, Cordo-Bond No. - 
produced by Cordo Chemical Co., No 
walk, Conn. It is being -promoted a 4 
general purpose adhesive for mass produc 
tion of light weight, high strength co 


structions such as table tops, aircratt equip 
ment, shipping cases, and trailer and bus 
bodies. 

bak 


The adhesive is normally cured 
ing at a glue line temperature of 250 de 
F. under pressure of 50 psi. for per rds up 
to 15 min. Bond shear strengths up 
2,000 psi. are obtained; bonds arc moe 
erately flexible, non-brittle, and 5! 
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...Of interest to users of Santobane* 
(Monsanto’s Dichloro-Dipheny]-Trichloro- 
ethane, Tech.), and to users of formulations 
of this famous war-developed insecticide, 
is this announcement of a joint research 
development ...in the laboratory and in 
the field . .. by Monsanto Chemical Com- 
pany and McLaughlin-Gormley-King Co. 
whereby the latter will be able to offer to 
its many licensees dependable formulations 
of Santobane for pest control. 


This first announcement of such a com- 
bined operation does not mean that con- 
sumers can immediately expect Santobane 
formulations to end insecticide problems 
in industry, on the farm or 
in the home. Santobane is 
still going practically 100% 
to the military, with only 


MONSANTO 


available for other use. Also, there is 
considerably more to be learned about 
Santobane’s proper formulation as well as 
its toxicity to humans before its full 
effectiveness or its limitations can be 
determined. 


But the program as announced here has 
been set up, excellent results have been 
achieved, and the millions interested in 
positive pest control can look forward with 
confidence to the same excellent results 
from Santobane’s peacetime applications 
as are being achieved in war. MONSANTO 
CHEMICAL ComMPANy, Organic Chemicals 
Division, 1700 South Second St., St. Louis 
4, Missouri. District Offices: 
New York, Chicago, Boston, 
Detroit, Charlotte, Birmingham, 
Los Angeles, San Francisco, 


experimental quantities 


SERVING 


*Reg. U.S. Pat. Off. 


CHEMICALS 


WHICH SERVES 


Seattle, Montreal, Toronto. 
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BROKEN OVERHEAD GASOLINE LINE FIRE 
KNOCKED OUT IN SIXTY-FIVE SECONDS 


Further increases 


fire-fighting effectiveness of a, 


DUGAS EXTINGUISHERS 


Pictured above is a rigorous test 
conducted at the DUGAS Division 
Test Ground3, under observation of 
Underwriters’ Laboratories and Fac- 
tory Mutual Laboratories. Burning 
gasoline escaped at the rate of 10 
gallons per minute under 50-Ib. 

ressure through three hacksaw cuts 
in a pipe 13 feet above ground. 


NEW DUAL-STREAM NOZZLE 


Inset shows how quickly the fire 
was knocked out by DUGAS Dry 
Chemical after it had been allowed 
to burn for one full minute. Using 
the straight stream from the new 
dual-stream nozzle on a No. 350-A 
DUGAS Wheeled Extinguisher, the 
overhead gasoline fire, includin 
blaze on ground, was extinguis 
in exactly 65 seconds. 


NEW 


deals effectively with spill fires and 
fires difficult to reach ause of 
height or obstructions. Designed 
for use with DUGAS Wheeled Ex- 
tinguishers, the new dual-stream 


Quick Facts About DUGAS Dry Chemical 


1—For extra-hazardous fires involving flam- 
mable gases, liquids, greases or electrical 
equipment. 

2—Not an electrical conductor. 

3—Non-toxic, non-corrosive, non-abrasive. 

4—Not affected by extreme cold or heat. 


Write today for complete information re- 
garding DUGAS Wheeled Extinguishers 
with the New Dual-Steam Nozzle... 
and DUGAS Hand Extinguishers. 


ansut PROD 
ve 


MASTER OF 


Approved by Underwriters’ Laboratories, 
and Factory Mutual Laboratories. 


DUAL-STREAM 
NOZZLE... 


nozzle greatly increases fire-fighting 
range and effectiveness. A turn of 
the handle gives a straight stream 
with a range of 45 feet—or a fan 
stream with a range of 15 feet. 


DUGAS 350-A 
WHEELED 
EXTINGUISHER 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


‘ 


impact resistance. Good resistance is show, 
to water, mild acids and alkalis, oil, sa} 
spray, and general weather conditiong 
Maximum service temperature under cog 
tinuous load is 250 deg. F., plasticity de 
veloping near 400 oF F. 

Cordo-Bond No. 250 comes dispersed i 
a solvent and requires no catalyst. It ha 
a shelf life of about six months, is battle 


ship gray in color, may be — - 


is said 


brush, spray or roller-coating, an 
to be suitable for bonding all comma 
materials (metals, plastics, wood, glas 
na Sings exception of vinyl plastics ang 
rubber. 


HIGH STRENGTH ADHESIVES 
A ramity of adhesives, known as 


Metibonds, has been made commercidll 


available by National Research and Mans 


facturing .. National City, Calif. | 
is claimed that the M excel oth 
high s h adhesives in one or mom 
of the followi 


strength of 4, to yp can 

obtained consistently. (2) Curing pre 
sures of only 25 psi. are necessary. (3 
A considerable ion of their strengi 
is retained at high temperatures. (4 


They do not become brittle at tempen 


tures of —70 deg. F. 

The Metlbonds were developed | 
Consolidated Vultee Aircraft Corp. # 
San Diego, work commencing in th 
latter part of 1942. Improvements and 
new types are being investigated contin 
ously, and among the several membe: 
of the family can be found at least on 
type capable of bonding any given com 
bination of en. plastics, rubber, metal 
or wood. me types are suitable { 
electrical applications and others for flex 
ble coatings. 

The first commercial work was cos 
ducted by Consolidated Vultee during th 
latter part of 1943 when Metlbonds 
used to bond metal reinforcing plates t 
Toolite tooling fixtures. At about the sam 
time a considerable number of Met) 
bonded sub-assemblies were installed i 
Consolidated-Vultee experimental aircral 
these parts are still in service and hav 
flown over 1,500 hr. At the present tim 
Metlbonds are being used for several im 
portant assemblies in Consolidated-Valtes 
production aircraft. 


In one very large imental bombe 
the leading edge of the wing is Met 
bonded. ¢ resultant contour of th 


section is so smooth that an estimated | 
m.p.h. is added to the plane’s speed. Thi 
leading edge, while not in production 4 
the moment, is a good example of a po 
sible commercial application. 


SEALING ADHESIVES 


Descrisep as “a mineral, rubberlik 
adhesive,” Carbozite Waterproof Ps 
Sealer is now available from the Carbozt 
Corp. of Pittsburgh for a variety of app" 
cations, some of which are as follows 
Lamination of paper, adhesive for pap 
on wood or metal surfaces, hest-sealing ad 
hesive for kraft wrappers, sealers for um 
ber to prevent warping and cracking, bo 
dip build-up coating. It can be used ! 
conjunction with waterproof paper in s@ 
ing the closures and joints of woode 
boxes, as an adhesive for gluing waterpr? 
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aircral 
nt OMG «Since 1941, America has raced against Time—and 
1-Vuale@y won. During all the months of war, the General Amer- 
ican Tank Car Fleet has been in action . . . transport- 
s Mell ing a hundred different vital liquids safely, surely — 
ated 1M and economically. 


GENERAL 
AMERICAN 
TRANSPORTATION 


CORPORATION 
CHICAGO 


fap To carry your postwar products, General Ameri- 
can will design and build tank cars with every pro- 
tective feature you need. They will help you win an- 
other great race—the future race against competition. 


and Operators of Suk Liquid Process Equipment Pressure Vessels end AMerocoach 
Freight Cars Sterege Terminals of All Kinds Other Welded Equipment ‘Meter Coaches 
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10 gallons of Motor Qil 


and one quart of gasoline, please! 


Year by year” as automobiles grow 
older, more and more motor oil and 
lubricants are required to keep them 
rolling. 

Before automobile manufacture was 
suspended for the duration, some three 
million new automobiles were each 
year replacing the older “oil-burning” 
cars that had outlived their economic 
usefulness. 

Today, these old automobiles are 
serving the transportation needs of the 


RESEARCH AND DEVELOPMENT 


PRODUCTS OF FILTROL 


150 


American public—and will continue 
to do so for years to come as it will re- 
quire many years at maximum manu- 
facturing capacity to produce enough 
new automobiles to catch up with the 
years of non-production plus the nor- 
mal annual obsolescence. 

It is important for every lube oil 
refiner to consider now, whether his 
present methods are producing the vol- 
ume and quality, to retain and develop 
the growing needs for more and better 
motor oil. 

Filtrol Fractionation and Contact 
Filtration Units are not only deliver- 
ing postwar quality today — but are 
doing it at minimum labor — minimum 
cost—highest quality—in great volume, 


FILTROL CORPORATION 


General Offices: 634 South Spring Street, Los Angeles 14 
Plants; Vernon, California, and Jackson, Mississippi 


* CATALYSTS AND 


ADSORBENTS 


*Reg. U.S. Pa. Off, 


paper liners to wood boxes, or for sealis 

carton flaps and waterproof paper bags. 
As to its characteristics, the adhesy 

is said to be impervious to water and uy 


affected by fungi. Application may be hd 


or cold—by brush, spray or dip method 
It dries fast and forms a smooth coat wi 
no lumps. 


FIRE RETARDANT COATING 


A PAINT-LIKE material designed to pr 
tect wood and other combustibles agains 
intense sustained fire was recently put o 
the market by the General Detroit Co 
Detroit 7, under the name Firepel-S. Te 
and approval by Underwriters’ Labor 
tories, Inc., is cited by the company 3 
evidence of its ability to reduce fix 
hazards by preventing “flash” fires and } 
retarding flamespread. It is emphasize 
that Firpel-S differs from fire retardan 
paint in that it is in itself a fire retardan 
compound—it won't burn and it protect 
the material to which it is applie 
while the fire retardant paints are ord 
nary paint formulations which, thoug 
loaded with a filler that won’t suppor 
combustion, give practically no protectio 
to the material underneath. 

Firepel-S_ is applied with brush o 
spray gun about like heavy enamel a» 
dries bone-white in color, though tint 
and colors can be added easily if desire 
It is important to note that the produ 
is for interior use only and should not } 
used where exposed to rain, hot water 
sustained high humidity, or  sud& 
changes in temperature. The coatir 
adheres well to wood, fiber-board, and lik 
materials and may be applied over o 
flat paint surfaces but not over gloss paint 
enamel, varnish or waxed surfaces. Re 
ommended practice calls for two coats pr 
ceded by a sizing wash of zinc sulphat 
solution. One gallon, after dilution wit! 
one quart water, provides two coats fo 
bout 125-185 sq.ft. of wood. 


DURABLE RUBBER HOSE 


A syntuetic rubber hose developed > 
the U. S. Rubber Co. for use in airct 
cooling and lubrication systems boasts 1 
rer resistance to both heat and pre 
sure. The improved hose is designed ! 
withstand temperatures up to 250 deg. F 
in oil lines oe: po to 300 deg. F. in co 
Resistance to pressure ! 


ing systems. 


l-in.-dia. hose is double that of hos 
formerly used, with corresponding 
creases in the other sizes, which rang 


from 4 to 24 in. in diameter. Credits f 
the improvements go to a special heat © 
sistant synthetic rubber and to a new hig 
strength carcass built with Ustex, a chem 
cally treated cotton yarn much strong 
than regular untreated yarn. 


GUM BENZOIN 


Commerciat production of synthe 
gum benzoin has reached a Cage wher 
the product compares favorably in put 
and cost with the natural type from Sia 
according to McKesson & Robbins, Im 
distributor of the product for the Bend 
Chemical Corp. This reparation, ® 
being manufactured in fone Island Cit 
and Philadelphia, is used to fix the od 
of incense, skin soaps, perfumes and ot 
cosmetics. It is also employed as a fixer 
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| 
SAVES SPACE 
pit Co and we mean really important space savings. The chart 
S. Te here tells only part of the story because, in addition to 
Labor being far more compact both in square and cubic foot- 
pany 2 age. the shape of the MULTICLONE can be adjusted to Mt 
ice fis various space requirements—10ng and narrow, short an 
and } wide, or square. oe 
rhasize You can often ate 
etardang fit the MULTI- 10 
cLoNe into tight Zallector A 31 
protect Collector 8 3. 
4 
»plied- Collector © 39 
re ord ment! 
thoug 
iT RECOVERS THE "FINES osm 
otecti 
as well as the coarser particles. Its patented » 3 
ush ¢ rane design and small diameter tubes gener: 
=e ate higher centrifugal forces, thus recovering 
ty tint a large percentage of the very fine particles 
‘d — 5 10 microns and less in addition to the heavier 
— particles. MULTICLONE'S high recovery © 
pr du both small and large particles means igh 
not overall efficiency oP any application! 
water, 
UNUSUALLY ADAPTABLE 
and lik for, in addition to the shape adaptability outli 
ver @ inlet-outlet connections are also easily adaptable. F 
— low headroom, install the MULTICLONE with side-inlet, 
Re eide-outlet. Or for tight side 
clearances, use side-inlet, 
ord outlet connections. Still other 
sul phat arrangements are possible for 
on wit special conditions 
oats fo 
is SIMPLE 
both to install and to maintain. For 
oped example, the MULTICLONE requires 
oe only single inlet and outlet ducts 
— compared with the complicated mut- 
pane tiple ducts of conventional cyclones 
ad pre Not only saves space—but is simp er 
gned | and cheaper to install and insulate 
deg. | Moreover, the MULTICLONE has no 
in co filters to clog, n° high-s d moving 
sure — to maintain ..- and a single col- 
of hos ecting hopper serves an entire ban 
ing of tubes! 
h rang 


>dits f 
heat 
W hig! 
chem 
stronge 


WESTERN 
a il ti 


CORPORATION 


Moin Offices: 1013 
WeST NINTH 
STREET, LOS ANGELES 
€0. OF CANADA. LTD. BOMPGON SO. BLDG, MONTREAL 


your dust recovery job to 
rer the one unit? Check 
ticlone’s multiple savings outhaed 

eature ulticlone is the answer — 


These 

other Multiclone advantages 
ience gained through 
specialization in the scie 
atone ery, beginning with the first os 
app ication of the well-known C ttrell 
specialized study by installing 


GET ALL THE F book 
ACTS. 
Send for this 
the many MULTICLONE 
let our trained engineering 
MULTICLONE’s multiple savings 
you. 


Lo 
On any dust = 
. 
~ 
i 
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Revolutionary 
new principle 


increases available 
storage area. 


DESIGNED PRIMARILY FOR 
EFFICIENT WAREHOUSE OPERATION 


A basically new design* involving a new method of steering by 
“articulating” the frame, permits swinging the load to line it up 
in position without lining up the truck itself. Thus this truck 
requires about two feet less space for placing loads at right angles 
to aisles. It needs less clearance on turns, and speeds carloading or 
any other handling operation where loads must be lined up or 
positioned in congested areas, 


Specific advantages of this 
truck are: 


1. Works in narrower aisles. 

2. Turns in smaller radius. 

3. Spots loads quicker and easier. 

4. Control units are more accessible. 

5.Simpler Steering design cuts 
maintenance. 

6. Permits mechanization of han- 
dling where hand trucks were 
necessary because of space 
limi 


Field tests in both warehouse and 
production operation have proved 
the many advantages of this new 
truck. For complete specifications 
request Bulletin 1330. 
*Licensed under Stevenson Patent No. 2.24,287. 


BAKER INDUSTRIAL TRUCK DIVISION of The Baker-Raulang Company 
2145 West 25th Street « Cleveland, Ohio 
In Canada: Railway and Power Engineering Corporation, Lid. 


the tastes of certain pharmaceutical prod- 
ucts. The best grade is said to analyze at 
100 percent chemical — as compared 
to 95 percent for the natural Siam type. 


TIRE PAINT 


Many uses for their new black tire paint 
have been outlined by the B. F. Goodrich 
Co. of Akron. These include application 
to tires after repairs or recapping to restore 
original “factory finish” and after washing 
or waxing. Floor boards and running boar< 
matting are also improved in appearance 
and are said to be given longer life by the 
of the paint. 

‘he product is marketed in concentrate! 
form and can be obtained in 1 or 5-gal 
cans. One gallon of the concentrate, when 
mixed with gasoline, produces up to 9 gal 


of paint. 


_ing results. The present 


ANTI-FOG PREPARATION 


Goccte lenses, face shields, and welding 
plates won’t get foggy or “steamed-up,” 
according to the American Optical 4 
Southbridge, Mass., if the lenses are treated 
with their new AO anti-fog material. The 
preparation is said to penetrate the pores 
of glass and to deposit a thin film which 
helps prevent fogging, steaming, and frost- 
ing on all types of i surfaces. In addi- 
tion to removing the fog annoyance, its 
application takes off grease and dirt as 
well. The product comes in 1-oz. or 1-Ib. 
jars, and is applied by spreading on both 
surfaces of the glass, rubbing the surfaces 
thoroughly, then polishing with soft cloth 


or paper. 
CEMENT DUSTPROOFER 


A xiguip designed to stop troublesome 
dusting of cement floors is now available 
from Synthex Products Co., New York. 
Known as Synkrete, the liquid concentrate 
is diluted with three parts water before 
use, then applied by brush, mop, or 
sprinkler to saturate an area. It pene- 
trates and fills the pores, reacts with the 
cement, and becomes hard and tough. Re- 
port has it that not only is dusting elim- 
inated, but the treated floor is more re- 
sistant to trafic and to the effects of 
moisture and chemicals. 

Drying requires but a few minutes, so 
that floors remain usable though the re- 
action is not complete for several days. 
One gallon of concentarte covers 800- 
1,800 sq.ft. per application, and wifile one 
application is sufhcient to allay Gusting, 
two or three are recommended for last- 
iod of recon- 
version, when equipment is being changed 
and shifted, is suggested as an opportune 
time to treat offending floors without un- 
due labor or interruption to production. 


RUST INHIBITOR 

A new development in rust inhibiting 
treatments for metal parts is soen in the 
product Micronoil Riso, an acid-free sol- 
uble oil produced by Protective Coatings, 
Inc., Detroit 27. © part oil is added 
to 15 to 50 parts water, depending upon 
the nature of the parts to be treated. 
It is used at a temperature of 160 deg. F., 
and the parts are immersed in the bath 
until they come to heat, then drained. 

The Riso treatment is said to be partic 
ularly effective in preserving black-oxide 
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somglas being installed in the stock house of the Weber-Wavkesha 


Brewing Co., Waukesha, Wisc. 


Expansion (°F.) -0000046 
Specific Heat. to .19 Btu/Ib./°F. 
Crushing Strength. . 150 Ibs./sq. in. 
Modulus of Rupture. .90 Ibs_/sq. in. 
impact Strength (center drop-incre- 

ment method on 8” x 16” x 5” 


Physical Properties of Foamgias * 
Specific Gravity ost, Aly to 11 ick specimens 
ibs./cu. ft.) 12” span)..........66 ft-lbs. 
K (conductivit at 50" F.) Absorption (24-hr. immersion in 
0.40 Btu/hr./sq. ft./°F./ in. water) by volume —2% by 
Coefficient of weight (all at surfaces) 


Air Infiltration or Permeability. .0 

Capillarity 

Volume Change with Moisture 0 

(Data supplied by Pittsburgh Corn- 
ing Corp.) 


INSULATING a refrigerated high humidity room in a cold 
climate presents special difficulties in controlling mois- 
ture and frost. Armstrong’s engineers solved this prob- 
lem, in one instance, with an unusual construction. 

Inside a brewery stock house in Wisconsin, tempera- 
tures were moderate but humidity was high, while out- 
side winter temperatures often went well below zero. If 
moisture got into small crevices between the building 
wall and the insulation, and froze there, the insulation 
would be damaged. This particular outside wall was very 
rough and backplastering was impractical. If insulation 
were set directly against this wall, small air spaces would 
be left which might cause trouble. 

Armstrong’s Contract Service overcame these difficul- 
ties with Foamglas* insulation. This exceptionally strong 
and rigid material was: erected as an independent wall, 
3 stories high, set a minimum of one inch away from the 
building wall. The space between the two walls is pro- 
vided with special drains so that moisture and frost 
cannot collegt. Also since Foamglas is a positive vapor- 


. barrier, moisture from indoors cannot get into this space 


through the insulation. 


Foamglas insulation offers other advantages. It cannot 
sag. shrink, swell, or decay. And because it is made of 
tiny glass-walled sealed cells, Foamglas is also vermin- 
proof and fireproof. It provides lasting insulation effi- 
ciency. 

For many refrigerated processes operating under un- 
usually exacting conditions, these special qualities of 
Foamglas can be utilized. For full information, 
write today to Armstrong Cork Co., Building 
Materials Div., 3309 Concord St., Lancaster, Pa. 


* Reg. U. 8. Pat. Off. Product Mfg. by Pittsburgh Corning Corp. 
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NEWARK 


Standard AS.TM. Testing Sieves 


eee featured by 


NEWARK 
Quality 


/ 
NEWARK 


accuracy 


W. have always made 
testing sieves with true 
mesh openings...an accu- 
racy resulting from years 
of experience combined 
with highly skilled 
weaving. 


NEWARK Standard Sieves range in openings from 
4 inches down to 400 mesh. Diameter of sieves range 
from 3 inches to 12 inches. They are made to con- 
form to A.S.T.M., NBS and ASA specifications. 


* * 


Write for our catalog...if you would like further 
information before ordering. 


NEWARK WIRE CLOTH COMPANY 


350 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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finishes and it is reported that such park 

have been exposed for nine months ¢ 

the acid fumes of a plating room and sti 

retained their sheen. Similar parts showed 

no visible evidence of corrosion after ¢ 

oy to Michigan weather condition 
m October to March of last winter 


STEAM CLEANING COMPOUND 


A ueavy-puty steam cleaning con 
pound, marketed under the trade nan 
Steam-Off has been developed by Ture 
Products, Inc., Los Angeles, Calif. | 
appears to be particularly effective in th 
removal of stubborn heavy grease and dir 
from iron and steel surfaces, concrete, brick 
and structural materials, gasoline and dies’ 
engines, steam shovels, tractors, locomo 
tives, and the like. 

Extremely powerful in its penetrating 
and emulsifying action, this compound 5 
said to result in reliably clean work, rins 
ing freely and leaving no film, curds, wate- 
spots or streaks. It was designed to fun 
tion without loss of cleaning power in the 
hardest water and to prevent deposition of 
hard water scale in the coils and other 
parts of steam cleaning equipment. 

Used as a stronger solution, Turco 
Steam-Off has the ability to remove un 
wanted paint as it cleans, making the 
product useful for complete overhaul « 
reclamation projects. 


COMPLETE PLANT FOOD 


A comp.ete plant food that contains 
plant hormones, vitamin B,, and all trace 
elements known to de necessary for 
healthy plants has been announced by 
Plant-Chem, Inc., recently organized firm 
in San Francisco, Calif. Known 
Plant-Chem, the nutrient salts were for 
mulated for growing plants with or with 
out soil and for use in hydroponics o 
chemiculture. The product contains m 
cro-nutrients in balanced proportion: 
The plant hormone, derived from phenyl 
acetic acid is important in seed germ 
nation and starting new rootlets in trans 
planting. Plant-Chem, claimed to be the 
most complete plant food now on the 
market, is used in liquid form to supple 
ment soil food and trace elements— 
recommended application for this purpos 
amounts to only about 0.125 gm. per plant 
weekly. The salts are packaged in size 
from 0.5 oz. to 80 Ib., equivalent to 5 an¢ 
12,500 gal. respectively of ready-to-use 
nutrient solution. 


FLOOR CLEANER 


A floor cleaner, called Floorlife, 
that can be applied by either hand o 
machine is available from L. Sonnebor 
Sons, Inc., New York. It is for use 
wood or linoleum floors, and is said to & 
superior to soap-and-water in that it 
not warp or raise the grain or discolo: 
the wood. Furthermore, it leaves 2° 
soapy film, but does leave a coat of wat 
which can be buffed to high polish. Thu: 
in effect it cleans and waxes in one 4p 
plication. 

To use Floorlife, it is swabbed over the 
floor, the excess wiped off and with it th 
dirt, and the residual film of wax is light! 
buffed. Its effectiveness in loosening dit 


is illustrated by its ability to remove ™ 
ber heel marks from wood and linoleum 
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CHEMICAL 


DuPONT BUYS WEST VIRGINIA 
SITE FOR PLASTICS PLANT 


AccorpiInc to an announcement by 
Arnold E. Pitcher, general manager of the 
a department, E. I. du Pont de 
Nemours & Co. is exercising options to 
purchase about 400 acres of land at Wash- 
2 near Parkersburg, W. Va., to pro- 
vide plant space on which to expand the 
company’s activities in the plastics field. 

Among the first units to be built at 
the new location will be greatly expanded 
facilities for manufacturing nylon, metha- 
ctylate resin, and the new plastic poly- 
thene. Nylon has established itself in the 
field of textiles and bristles but the war 
delayed plans to exploit it as a plastic. 
Because of its high heat resistance and 
extreme toughness, work in connection 
with special war uses indicates a large 
potential for nylon in the general plastics 
field. The new plant will provide facili- 
ties for making nylon polymers, bristlin 
filament, sheets, rods, tubes, and mold- 
ing powders. 

Another DuPont announcement re- 
vealed that about $10,000,000 will be 
spent in expanding facilities for making 
nvlon yarn at its plant in Martinsville, Va. 


SWISS ORIGINATORS OF DDT 
VISIT THIS COUNTRY 


At THe invitation of the United States 
Government, a group of Swiss scientists 
who pioneered in the work of developing 
DDT insecticides, recently came to this 
country for a series of conferences with 
American scientists. The governmental 
organizations participating in these con- 
ferences included the Army Committee 
for Insect and Rodent Control, The U. S. 
Department of Agriculture, the U. S. 
Public Health Service, the Tennessee Val- 
ley Authority, the Fish and Wild Life 
Commission, the National Research Coun- 
cil. Private laboratories interested in the 


development of DDT insecticides also 
were represented. 

The Froup from Switzerland included 
Dr. Pau —_ 9 director of research of 
J. R. Geigy, S. A. of Basle, who several 
months ago received from the University 
of Basle the honorary degree of doctor 
of medicine for his direction of the Gei 
laboratory research that devel 
DDT products; Dr. Paul Miiller of the 
same company who was associated with 
Dr. Lauger in this work and who was the 
inventor of DDT insecticides; Dr. Robert 
Wiesmann who as entomologist of the 
Federal Agricultural Experimental Station 
at Waedenswil, Switzerland, published 
the first important papers of the effective- 
ness of DDT insecticides. 


HARRISON HOWE LECTURES 
ESTABLISHED BY ACS 


Tue Rochester Section of the American 
Chemical Society will inaugurate during 
the coming year an to be 
established as a memorial to the late Dr. 
Harrison E. Howe and to be known as 
the Harrison Howe Lectures. Dr. Howe 
was active in founding the Rochester Sec- 
tion and was one of its charter members. 
He was editor of Industrial and Engineer- 
ing Chemistry from 1921 until his death 
in 1942 and was nationally known as a 
lecturer who in addresses to civic organi- 
zations pioneered in popularizing chemical 
science and industry. 

Dr. Howe began his active career in 
Rochester, where he was employed by the 
Bausch and Lomb Optical Co. from 1904 
to 1916. He was one of the leaders of a 
small group who, in February 1912, or- 
ganized the Rochester Chemists Club, 
with the object of converting the organiza- 
tion into a Rochester Section of the 
American Chemical Society. 

As a living memorial to one who made 
an outstanding contribution to American 


chemistry, the Harrison Howe Lectures 
will seek to stimulate enthusiastic interest 
in problems important to chemical pro- 


gress. 


H. WICKLIFFE ROSE HEADS 
AMERICAN TARIFF LEAGUE 


Execrion of officers by the American 
Tariff League has resulted in the selection 
of H. Wickliffe Rose as president. Mr. 
Rose is assistant to the president of the 
American Viscose Corp. He also is chair- 
man of the board of the Philadelphia 
Textile Institute, a trustee of the Phila- 
delphia Museum of Art, and a member 
of the executive committee of the Textile 
Research Institute. 

Other officers elected were: Roy C. 
McKenna, chairman of the board, Vana- 
dium-Alloys Steel Co., Ist vice president; 
Dr. August Merz, Calco Chemical Divi- 
sion, American Cyanamid Co., 2nd vice 
president; Earle R. Van Vliet, vice presi- 
dent, Tubize Rayon Corp., treasurer; Bert- 
rand W. Hall, secretary; and Ernestine 
D. Bohm, assistant treasurer. Among the 
members of the executive committee are 
Elvin H. Killheffer of DuPont and Aug- 
ust Merz of American Cyanamid. 


ELECTRONIC VULCANIZATION 
IN RUBBER INDUSTRY 


Inpustry INveNTIONS, INc., an Ohio 
corporation, has been established to li- 
cense the use of electronic vulcanization 
in the manufacture of rubber and plastic 
roducts. V. L. Smithers of V. L. Smithers 

boratories, Akron, Ohio will be vice- 
president and general manager of the new 


e B. F. Goodrich Co. and The Fire- 
stone Tire and Rubber Co. jointly hold 
patents for electronic processing of rubber 
and plastics and the new company will 
make the patents available to the rubber 
and plastics industries on a reasonable 


Standard Oil Co. of New Jersey has approved plans for two major petroleum research centers, one at Linden, N. J., and one at 
Baton Rouge, La. This program ultimately may involve an expenditure of $8,000,000. To staff the new facilities, an increase of 
at least 20 percent in the present research and technical group of 2,100 will be necessary 


Left—New Research center to be built at Linden 
Below—New Esso laboratory to be built at Baton Rouge 


com 
Nan 
Turco 
in th 
nd dir 
brick 
| diese 
ocomo 4 
trating 
und is 
Tins 
, wate: 
> func 
in the | 
tion of | 
Ture? 
ve un 
ig the 
aul o 
LING CHEMICAL & METALLURGICAL ENGINEERING « SEPTEMBER 1945 « 157 ‘ ‘. 


You Need 


Just off the press—this 44-page bulletin is a real contribution to 
engineering literature and should be in your files. It is an authorita- 
tive, well-illustrated treatise which makes clear (a) the mechanics 
of operation of dynamic adsorptive dehydrators (b) the character- 
istics which make solid adsorptive dessicants so efficient for the 
dehydration of air or gases, the drying of liquids, and for industrial 
control. 

A wide variety of both standard and special units is also shown to 


illustrate how KEMP Dynamic Dryers can be profitably applied to 
your operations and processes. 


THE C. M. KEMP MFG. CO. 
405 E. Oliver Street, Baltimore 2, Md. 


Please send me copy of new Catalog No. 25-D. 


KEMP PRODUCTS 


Dynamic Dryers (adsorptive dehydrators ) Flame Arrestors for vapor lines, flares, etc. 
Nitrogen Generators * Inert Gas Producers The Industrial Carburetor for premixing gases 
Atmos-Gas Producers * Immersion Heaters Submerged Combustion Burners 

A complete line of Industrial Burners, and Fire Checks. 


Address The C. M. Kemp Mfg. Co., 405 E. Oliver St., Baltimore 2, Maryland 


basis. The electronic method is said to 


require as little as one-eighth the time 
formerly required to vulcanize rubber and 
is already being used in the manufacture 
of many rubber and plastic products. 
Other officers are: W. F. Averv of B. 
F. Goodrich, chairman of the board of 
directors; W. A. Fraser of Firestone, presi- 
dent; H. S. Woodruff of B. F. Goodrich, 
secretary; E. H. Schulenberg of Firestone, 
treasurer; and M. J. Mover of Smithers 
Laboratories, assistant secretary. 


INTERNATIONAL MINERALS TO 
BUILD TWO NEW PLANTS 


Pians for the construction of two fer- 
tilizer plants by International Minerals and 
Chemical Corp. were announced last 
month by Louis Ware, president of the 
corporation. A new $100,000 plant will be 
built in Mason City, lowa, and a $200,000 
plant will be erected in Hartsville, S. C., 
to replace a plant owned by the corpora. 
tion there which was destroyed by fire 
in December. 

The Mason City plant is being built to 
meet growing demands for fertilizers in 
lowa and Minnesota and will produce a 
complete line of mixed fertilizers. The 
plant at Hartsville, which will be larger 
than the original one because of increas- 
ing demand in the South Carolina area, 
will produce mixed fertilizers and man- 
ufacture superphosphate. Construction on 
both plants will begin soon and they 
are expected to be in operation in time 
for the spring shipping season in 1946, 


RESEARCH FELLOWSHIP AT 
RUTGERS UNIVERSITY 

EstTaBLISHMENT of a research fellow- 
ship at Rutgers University by the Ben 
zol Products Co. of Newark was an 
nounced last month. The fellowship will 
be of a year’s duration and has been estab 
lished for the study of organic svntheses 
based on benzyl chloride and other benzyl 
compounds. The research will be under the 
supervision of Dr. Adolph Zimmerli of 
Rutgers and the fellowship appoimtment 
has gone to Robert B. Trelease of New 
Brunswick, N. J 


STANDARD OF INDIANA IN 
ENGINEERING RESEARCH 

Pians for the establishment of an cm 
gineering research department and for 
expansion and reorganization of present 
engineering activities have been announced 
by Standard Oil Co. (Indiana). The new 
program was disclosed by Dr. M. G. 
Paulus, vice president, who stated that 
George W. Watts has been named direc 
tor of engineering of the manufacturing 
department and D. A. Monro, chief de 
signing engineer of the department. Under 
the new plans Mr. Watts will be m@ 
charge of all engineering work in the 
manufacturing department but wil) devote 
his time principally to the activities of the 
engineering research department. All other 
engineering activities will be under the 
direct charge of Mr. Monro. 

P. L. Krauel has been appointed chief 
engineer of the engineering divisio®, 
Whiting Refinery, where the companys 
largest engineering unit is located. Mr. 
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That's simple—we put 
FIRE-FOG to the test. 
Here’s what we do: 

In our Test Yard at Youngstown we recreate 
actual conditions. If it’s a question of extinguishing 
a quench tank fire, say, or a blazing transformer, we 


“set the stage” for the fire, exactly duplicating con. _ a 
ditions where such fire hazards exist. 

Then we know, almost to a second, how long it takes 
FIRE-FOG to quench fire; the most effective type and arrangement of FIRE-FOG nozzles ; 


the amount of water used, etc. 


Thus we eliminate guess-work. And what soul-satisfying comfort there is in the thought 
that FIRE-FOG is automatic in operation—an alert fire guard on duty 24 hours a day. 


FIRE-FOG stops fire: in Mixers, Coaters, Ovens, Dryers, Dip Tanks and flammable 
liquid processing, handling and storage facilities, 


“AUTOMATIC” SPRINKLER CORPORATION. OF AMERICA 
YOUNGSTOWN, OHIO ........ OFFICES IN 36 CITIES 


“Automatic” Sprinkler manufactures end installs complete line of fire protection devices and for 
A of Usted by Laboratories and approved hy Mutual 
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Never 
Come Out 
of the 


Pipe Line 


4 


VERTICAL 


All working parte 
attached fo cover 


So light that it can be borne 
entirely by the piping — with 
valve and float mechanism 
mounted on cover, and all pip- 
ing connections on the body, 
the Adsco Vertical Steam Trap 
need never come out of the 


pipe line. 


If cleaning or adjustments are 
necessary the cover with all 
working parts can be removed 
quickly without disturbing the 
piping. By keeping an extra 


cover with valve assembly on 
hand this “spare” can be sub- 
stituted in a few minutes with 


practically no interruption to | 


service, and the original as- 
sembly taken to the work 
shop for servicing. 
DOUBLE LIFE. This trap also 
has a reversible valve and re- 
versible seat of non-corrosive 
stainless alloy steel which gives 
it double life. Write for Bulle- 
tin No. 35-86E and prices. 


Krauel will serve as the administrative 
head of the division which has been en 
larged to include six departments, each 
to be headed by an assistant chief en. 
gineer. 

The oil design rtment will be 
supervised by W. G. Guild, acting assist. 
ant chief engineer. A. T. Milbrook, as 
sistant chief engineer, will supervise the 
utility design department. W. K. Brown 
has been appointed acting assistant chief 
engineer in charge of the newly-created 
engineering department. C. E, 

ckman is made assistant chief engincer, 
estimating department, and will continue 
to direct and supervise the work of the 
estimating- engineers. W. R. Burrows will 
be in charge of the newly-created engi 
neering development department, with 
the title of assistant chief engineer. 


CARNEGIE TECH CONFERENCE 
ON INSTRUMENTATION 


An educational conference on instru 
mentation sponsored by the Carnegie In 
stitute of Technology and The Instrument 
Society of America has been arranged for 
October 16-18, 1945. 

The program will be divided into two 
parts. The first part covers the require 
ments expected by industries and the 
second part will be devoted to present 
training in instrumentation. 

Chairman of the Committee is Dr. B 
R. Teare, Jr., Head of the Department 
of Electrical Engineering of the Carnegie 
Institute of Technology, Pittsburgh. Due 
to traveling requirements, the conference 
is limited to 50 and invitations will be 
sent to those in the order in which a 
plications for attendance are received. Suc 
applications should be made to Dr. Teare 


ARCO PLANS LABORATORY 
FOR PAINT RESEARCH 


Prans for the~immediate construction 
of a new two-story research laboratory 
for the development of improved paints, 
lacquers, varnishes and new industrial coat- 
ings were announced last month by 
Howard E. Wise, president of The Arco 
Co. The laboratory, which is scheduled 
for completion early next year, will be of 
structural steel and brick construction and 
will be located adjacent to the company’s 

neral offices at 7301 Bessemer Ave. 

eveland. 

The upper floor will be given over 
entirely to Farag development work and 
the ground floor to an evaluation and 
testing laboratory, resin research, and 4 
pilot plant for imental production of 
new synthetic resins. Transfer of research 
activities to the new building means that 
work in the existing laboratory will be de 
voted solely to production control and 
service. 


DIAMOND ALKALI ACQUIRES 
SITE IN GULF AREA 


Latest among the companies which 
plan to enter into the production of chem 
cals in the south is The Diamond 
Co. of Pittsburgh, which has announ 
that its postwar plans involve manufactur 
ing and marketing activities in the 
area. As a preliminary step the company has 
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Saves 
Time 


Everlasting Valves are completely opened or 
closed with a 70-degree turn of the operating 
wrench ... and the operation is easy, because the 
wrench gives ample leverage. 


Add to this valuable time-saving feature the 
many other important advantages of the Ever- 
lasting Valve . . . its drop-tight seal, its self-grind- 
ing action at each motion, its provisions against 
damage to disc and seat, and its everlasting 
wearing qualities . . . and you have a valve that is 
literally unequalled for many services on process 
lines, emergency shut-offs, equipment outlets, 
boiler blow-off fire protection, etc. Write for 


bulletin. 


49 FISK ST., JERSEY CITY 5, N. J. 


Valves 


Jor everlasting protection 
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purchased several hundred acres of land at 
Houston, Tex., adjacent to the Houston 
Ship Channel. No details were made 
public regarding the time when construc 
tion will begin or of the chemicals to be 


produced. 


COLUMBIA OFFERS COURSE 
ON SYNTHETIC FIBERS 


Unper the direction of the Extension 
Division, Columbia University has arranged 
a new evening course in new synthetic 
textile fibers, yarns and matcrials. The 15 
lecture course, conducted by Herbert R. 
Mauersberger, textile consultant and tech 
nical editor of Rayon Textile Monthly, will 
include all synthetic fibers, yarns and fab 
rics other than rayon. Their classification, 
physical, chemical and microscopical prop 
erties and characteristics will be explained 
on basis of samples, films and exhibits 
The course will qpen on the evening of 
October 1 and will be given in Hamilton 
Hall. 


CELANESE CORP. TO SET UP 
CENTRAL LABORATORY 


EsvaBLisHMent of a central laboratory 
in keeping with the increasingly broad 
scope and versatility of its research activi 
ties in the three fields of related synthetics 
—textiles, plastics and chemicals—has 
been announced by the Celanese Corp 
of America. As an initial step in concen 
trating its technological and research acti 
vities, the corporation has acquired the 
buildings at Summit, N. J., formerly occu 
pied by the Edison Jumor High School 
The building will be converted into a 
modern industrial laboratory where will 
be consolidated the corporation’s experi 
mental and research work now carried on 
at various plants throughout the country 


LION OIL CO. MAKES PLANS 
FOR PRODUCING CHEMICALS 


On July 24, stockholders of the Lion 
Oil Refining Co. of El Dorado, Ark., rati 
fied proposals to change its name to Lion 
Oil ES. and to broaden its corporate pow: 
ers so as to permit of its manufacture of 
a wide variety of products. Col. T. H. 
Barton, president of the cy a said it 
would soon be advantageous for the com 
pany to engage in production of new 
products and new materials developed in 
the petroleum industry. He said the com- 
pany planned broad postwar expansion into 
the lemied field. Through a subsidiary, 
the Lion Chemical Corp., the company 
has been operating a $30,000,000 ammonia 
plant which, Col. Barton said, might 
easily be converted into a fertilizer plant. 
Lion has the right to buy this plant 
through direct negotiation with the gov 
ernment or by matching the highest bid. 


MERGER OF A. C. HORN AND 
GENERAL PRINTING INK 


SrockHoipers of the A. C. Horn Co. 
of Long Island City have ratified the ar 
rangement to consolidate with the General 
Printing Ink Corp. of New York. ‘The 
Horn company becomes a division of 
General Printing Ink and A. C. Hom 
will be a member of the board and A. E. 
Horn will succeed him as president of the 
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ADVANTAGES IN USE—Can be used as a source of anhydrous 
monomeric formaldehyde for reaction with various materials. Pro- 
vides better control of reaction, better yields and quality of product, 
shorter reaction time, smoother reaction than is possible with aque- 
ous formaldehyde or other formaldehyde polymers. 


STABILITY AND DEPOLYMERIZATION — Stable in alkaline or neutral 
solutions. Depolymerized to formaldehyde by small amounts of 
strong acid or acid-forming materials. Depolymerization rate is 
easily controlled. 


SOLUBILITY AND MISCIBILITY— Miscible with many types of or- 
ganic compounds; dissolves a wide range of materials such as phe- 
nols, aromatic hydrocarbons, amides such as urea, and many others. 
Trioxane increases the solubility of the protein zein in water and 
alcohols. Trioxane acts also as a plasticizer and as an anti-gelation 
agent for zein. 


USE IN ORGANIC REACTIONS—Trioxane can be used in reac- 
tions with such compounds as phenols, amides, amines, proteins, 
hydrocarbons, and in general, with compounds with which formal- 
dehyde will react in slightly acidic media. 


TRIOXANE 
Cyclic trimeric polymer of Formaldehyde 
PROPERTIES 


Vegetable 

Naphthalene... 

Phenol 

Petroleum Ether . . Slightly Soluble 


THINGS FOR BETTER Livinc 


THROUGH CHEMISTRY 


ston 
Truc 
_| 
ton 
| | i 
Colorless, crystalline compound J 
Molecular Weight............ 90.05 
on Odor................ Mild, Pleasant ‘ = 
| Vapor Pressure | 
Flash Point................... 45°C 4 
\ Density (molten) @ 65°C 1.170 
Water............. Readily Soluble 
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Ousax production facilities, engineers, 
designers, and shopmen are at your service 
when you have a question, or a problem 
having to do with the design, fabrication, 
assembly, or manufacture of a product in 
light metals—to solve it satisfactorily, eco- 
nomically, and within the allotted time. 

Our experience in manufacturing new, un- 
usual and intricate parts and produgts, in a 
minimum of operations, with great precision, 
and at reasonable cost is available for planning 
and carrying out a wide variety of projects. 
That service may be helpful to you. We 
invite your inquiries. 

MACHINING STAMPING WELDING PLATING 

FINISHING - ASSEMBLING 


The OILJAK MANUFACTURING CO., Inc. 


MONTCLAIR, N. J. 
The Job Complete — from blueprint to finished product 
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Horn division. It is contemplated to 
change the name of the consolidated 
company to the Sun Chemical Corp. 
Plans have been made for joint research 
into many fields including paints, indus 
trial finishes, adhesives, plastics, resins, 
new methods of pigment dispersion, and 
general chemical research. 


H. CARL WOLF MANAGING 
DIRECTOR OF GAS ASS’N 
Succrepinc Alexander Forward who is 
retiring from active business after 22 years 
as executive head of the American Gas 


| Association, Hl. Carl Wolf takes up the 


duties of managing director on October | 
Mr. Wolf was clected president of the 
Atlanta Gas Light Co. in 1938, which 
position he still holds. Until recently he 
also served as president of the Mobil 
Gas Service Corp. and the Florida Publi 


| Utilities Co. In his new position Mr 


Wolf will play an important part in di 
recting the vastly expanded program of 
research, sales promotion and advertising 
for which the gas industry and_ allied 
companies throughout the country have 
pledged more than $1,500,000 a year for 
financing development work which will 
continue for three years. 


GRADUATE COURSES OFFERED 
AT NEW YORK UNIVERSITY 


Grapvuate study looking toward higher 
degrees or selected advanced courses are 
again being offered at New York Univer 
sity. As all graduate courses are given in 
the evening, they are available to men in 
industry. The various courses now offered 
by the Department of Chemical Engineer 
ing under the graduate division of the 
College of Enginecring include: food en 
gineering, food technology, unit processes 
of organic synthesis, a surface 
finishes, chemical engineering calculations, 
synthetic resins and plastics, powder metal- 
lurgy, distillation, industrial chemistry, 
chemical engineering thermodynamics, and 
principles and practice of industrial re- 
search. 


ANNUAL WATER CONFERENCE 
OF ENGINEERS’ SOCIETY 


PLANS are now in progress for holding 
the Sixth Annual Water Conference of the 
Engineers’ Society of Western Pennsy!- 
vania. The conference is scheduled to be 
held in the Hotel William Penn, Pitts 
burgh, on October 22-23. A tentative pro- 
gram giving subjects and speakers soon will 
be released. 


McGRAW-HILL ADDS TWO NEW 
EUROPEAN REPRESENTATIVES 


AprointMENT of Stanley A. Tucker 
and Howard P. Whidden, Jr., to the staff 
of the company’s news bureau in London 
was announced last month by James H. 
McGraw, Jr., president of the McGraw: 
Hill Publishing Co. These men will pro 
vide all McGraw-Hill publications with 
news from western Europe which concerns 
their particular fields and will develop 
articles about technical and economic 
trends of interest to American readers. 
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"THESE machines fill a long felt need for double 

reduction units of the fully enclosed type to be 
used for agitators, mixers, ore roasters, bending 
rolls, etc., requiring a vertical shaft drive. Built in 
standard ratios in various types of assemblies rang- 
ing from 40 to 1 to 250 to 1 for all common motor 


speeds and a wide range of horsepower ratings. 

Jones Bulletin No. 75 covers complete details on 
these Worm-Helical Speed Reducers, with rating 
tables, dimension diagrams, torque charts and 
other application information. We shall be 
pleased to send you a copy. 


@ Jones Worm-Helical Speed Reducer @ Jones Worm-Helical Speed Reducer driving 
a 


on ore roaster with section of dust guard 
removed to show final gear reduction, 


lacquer agitator. A simple design prevents 
leakage of oi! along the vertical low speed shaft. 


“Y, A. JONES FOUNDRY & MACHINE CO,, 4415 Roosevel 
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The positive acting friction brake on the 
Reading Multiple Gear Chain Hoist makes 
possible accurate positioning of the work 
or load with complete safety. 

The maple inserts in the brake wheel 
hold the load tightly against the friction 
disc till the load is to be moved. Lower- 
ing requires only that the operating chain 
be pulled in the down direction. The 
load lowers without slipping or speed- 
ing up. 

Each Reading Multiple Gear Chain Hoist 
is so well built that it has a guaranteed 
overload capacity of 25% in every size 
from “% ton to 25 tons. 

Investigate Reading Hoists for your 
materials handling problems. Consult 
your distributor or write us direct. 


READING CHAIN & BLOCK CORPORATION 
2105 ADAMS ST., READING, PA. 


CHAIN HOISTS * ELECTRIC HOISTS 
OVERHEAD TRAVELING CRANES 


READING 
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TRENDS «+ EVENTS 


JOHN R. CALLAHAM, Pacific 


ALUMINA-FROM-CLAY UNIT 
TO OPERATE SOON 


Cotumsia Metats Corp., which is 
building a $4,000,000 alumina plant at 
Salem, Ore., has assembled a stockpile of 
15,000 tons of alumina-bearing clay with 
which to start operations soon, it was re 
ported in July. This clay will yield 36-37 
percent alumina, according to James O. 
Gallagher of Seattle, president of the 
company. 

The clay with which the plant, now 
nearly completed, will start operations 
was mined in Cowlitz county, Wash., 
where the company has proved a deposit 
of 15,000,000 tons. Other deposits are 
located near Molalla, Ore., Hobard Butte, 
Mont., and Troy, Ida. The plant, being 
built by Chemical Construction Co. for 
Columbia Metals, is financed by DPC, 


WESTERN SULPHURIC ACID 
PRODUCTION INCREASES 


Propuction of sulphuric acid in the 11 
western states for 1944 increased some 91 
percent over that for 1939, according to 
recent WPB figures. The 16 western acid 
plants accounted for 8.4 percent of the 
nation’s production during 1944 as com- 
pwed with 7.8 percent during 1939. Fig 


| PACIFIC PROCESS INDUSTRIES 


* DEVELOPMENTS 


Coast Editor, San Francisco, Calif. 


ures on the western states were given as 
follows (short tons): 


lo44 1939 
Production. .......... 718,120 376,423 
Consumed in producing plants 04,583 36,611 
Stocks at year's end ecce 


The present western producers, type of 
process used and plant locations are as 
follows: 


American Smelting & Ref.(Co. Garfield, Utah... Contact 
Selby, Calif Contact 

Anaconda Copper Mining (o. Anaconda, Mont Chamer 
Apache Powder Co Douglas, Aru Contact 
E. I. duPont de Nemours & 
Co Wash Contact 
General Chemical Co . El Segundo, Calif. Contact 
Port Chicago, Calif,Contact 
Richmond, Calif. Contact 


Denver, Colo Contact 

Inspiration Consolidated 
‘opper Co Morenci, Aria Contact 
Phelps Dodge Corp Douglas, Aris Cham)er 
Standard Oil of Indiana Casper, Wyo Contact 
Stauffer Chemical Co Stege, Calif Contact 
Vernon, Calif Contact 
Torrance, Calif Contact 


Domingvet, Calif. Contact 


DDT EXPERIMENTS REPORTED 
BY ENTOMOLOGISTS 


Resvutts of last season’s work with DD! 
have now been reported by entomologists 
at the University of California, Berkeley 
Based on preliminary experiments, DDT 


Furnaces Are Known by 
the COMPANIES they serve 


Pi Since 1889, Nichols Herreshoff Multiple 
Hearth Furnaces have served in the — 


Leaders in their respective fields. 


And always the furnaces have proved 
dependable, economical and efficient. 


Thousands of furnaces have been 


“BEST COMPANIES” 


ENGINEERING & 


60 WALL TOWER 
_NEW YORK 5. N.Y. 


| NERCO | RESEARCH CORP. 


installed—scores of materials thermal 
processed. 

On this background of long experi- 
ence, technical knowledge and operat- 
ing practice, Nichols offers an Engineer- 
ing Service as consulting, designing and 
contraction managers for the construc- 
tion of new, or the modernization of 
plants for— 
ROASTING>CALCINING> DRYING 
—of ores and concentrates, filtering 
clays, core sands, chemical salts, etc. 


HOLS 


UNIVERSITY TOWER BLDG. 
MONTREAL, P. Q. 
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Chromium steel cracking tubes are used in this modern fur- 
nace installation because good resistance to oxidation and hot 
oil corrosion is a “must.” Laboratory and field tests clearly show 


that the life of tubes—and of tube supports, too—varies with a 
chromium content of the steel. i 6 So 
* In addition to the 4 to 6 per cent chromium steels so com- cs Ee 5 


monly used in refining equipment, many high-chromium steels 
are specified for high-temperature processes and the handling 


et of highly corrosive crudes. Chromium steels should always be . 
considered for applications where corrosion or oxidation re- 
sistance is required. 
. BUY UNITED STATES WAR BONDS AND STAMPS ; 


sts 
(Picture courtesy, The Co) 
Other interesting uses of stainless steel are described in EvectRomeT REVIEW 
7 published by ELecTRO METALLURGICAL COMPANY, the Unit of UNION CarsiDE 
~ and CARBON CorPoRATION that produces alloys for making steel. If you are 
3 an executive, engineer, or designer you can be put on the mailing list for 
E ELECTROMET REVIEW by sending your name on your business letterhead to ELectro 
z METALLURGICAL COMPANY, Room 328, 30 East 42nd Street, New York 17, N.Y. 
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Stessins “SEMCO” LININGS 


provide long time trouble-free operation wher- 
ever acids, alkalies, corrosive gases or vapors are 
encountered. Stebbins have lined practically 
every known type of process vessel. 


StesBins “SEMTILE”’ Tanks 


permit quick and easy assembly in limited space 
and at locations in plants where the problem 
of handling other types of tanks is troublesome. 
Call in Stebbins on any lining or tank job. 


shows promise for control of lygus bugs on 
alfalfa seed crop, onion thrips, black scale 
on olives and codling moth on walnuts 
Its use seems excellent for control of flics 
in dairy barns. On almond trees, DDT 
should be used with caution; sprayed trees 
suffered complete defoliation. As a vapo 
spray or dry dust mixed with sulphur, the 
insecticide appeared effective against the 
grape leafhopper adults and nymphs. Used 
as vapo-sprays in controlling pea insests 
different concentrations indicate the kill 
of pea aphids is proportional to the amount 
of DDT present. Higher concentrations 
were effective in reducing populations of 
a predaceous fly. DDT was effective in 
killing walnut aphids and predators. A 
spray controlled thrips and reduced spotted 
wilt in tomatoes but seriously damaged 
plants. 

University entomologists also are ex 
perimenting with several new insecticides 
Studies are being made with Shell DD 
sabadilla, and 666. Shell DD, a fumigant, 
is being used on wire worms and nemato 
des on truck and field crops. Sabadilla 
made from the seeds of a Mexican lilaceous 
plant, is being used on insects formerh 
requiring such scarce products as rotenone, 
pvrethrum and nicotine. Developed in 
England and recently brought to this 
country, 666 is in some ways comparable 


to DDT. 


MANUFACTURING FACILITIES 
EXPANSION IN WEST 


Tue cHemicats, coal and petroleum 
products industries have spent over $400, 
000.000 for manufacturing facilities ex 
pansion from July’ 1, 1940 through June 
30, 1944, according to WPB figures. This 
amounts to about 14 percent of the na 
tional total. Included are facilities for 
production of catalysts for aviation gaso- 
line, alcohol, alumina and aluminum, plas 
tics materials and basic chemicals. The 
following table shows the cost of manu 
facturing facilities expansion for these in 
dustries during this four-year period (1 
millions of dollars) : 


Federa Private Total Total 

California... $139 $301 10.6 
Colorado. .... 6 1 7 0.3 
Montana .... 1 1 0% 
Nevada..... 8 8 03 
New Mexico. . 6 q 15 05 
ence 7 3 10 0.4 
U 2 1 23 08 
Washington. . 5 3 8 03 
Wyoming... 19 13 32 11 
Total Western States $212 $193 $405 4.3 


* Less than $500,000. 


METALLIC SODIUM PRODUCED 
FROM MAGNESIUM UNIT 


Sop1um metal is now being produced 
from the reconverted DPC ferrosilicon 
magnesium plant operated by Electro 
Metallurgical Co. at Mead, Wash., accord 
ing to recent reports. After more thav 
three months preparation, production go 
under way during August and will be 
steadily increased until a force of about 350 
personnel will be employed. No produc 
tion of metallic calcium has yet been 


| a Original capacity of the plant ha 


n placed at 20,000-24,000 tons yearly 
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Stebbins Engineering ompany A. 
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Jeum ne Chemical] plants all over the country 
sa have found that WILFLEY Acid Pumps never fail to Fae 
€ na turn in top-ranking performance in the handling of — 
Gas acids, corrosives, hot liquids and mild abrasives. This ¥ 
nanu is the pump without a stuffing box—therefore the pump 
that is free from stuffing-box troubles. Effective seal- 
Tot ing blades—no leakage problem. No rubbing contact. 


— — — 


Works equally well in both intermittent and continuous 
operation. 10- to 2,000-G.P.M. capacities. 15- to 150-foot 


heads, and higher. Individual engineering on every 


— 


application. Write or wire for complete details. 


«A. R. WILFLEY & SONS, Inc. 


vet) § DENVER, COLORADO, U.S.A, New York Office: 1775 Broadway, New York City 
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ASSE 
D LAMIN 
ECIOUS METALS 


SOLID AN ATED . 


At the advent of war we created an entirely new department for 
the manufacture of fabricated parts and assemblies. With a half 
century of experience to draw on, our training in precision work, the 
care and attention to detail necessary to production of fine decorative 
. parts, the metallurgical experience and the understanding of fine 
finishing, proved of immense value in meeting the exacting require- 
ments of industrial parts. 


This department today is producing such critical items as collector 
rings, radio and radar parts, aircraft instrument parts, copper finned 
radiators for power tubes and other specialized fabrications. 


Working on the sheet, wire, and tubing which we fabricate in our 
mill operations, we are able to carry out punch press and deep draw- 
ing work, milling, turning, grinding, and drill press operations. In 
addition, we have facilities for silver soldering and silver furnace braz- 
ing and fine polishing. 


To assist you in the application of our products to your products we 
are maintaining a staff of thoroughly experienced metallurgists, chem- 
ists, designers and consultants . . . an up-to-date research and testing 
laboratory . . . and a splendidly equipped tool room. These are all 
at your service to cooperate with your own staff to the full extent of 
our facilities. 

Your inquiries are cordially invited. Ask, too, fora | 
copy of our new descriptive folder. 


PRODUCTS 


FABRICATED PARTS AND ASSEMBLIES 


€. KEP EACE Co. 
ATTLEBORO, MASSACHUSETTS 
‘Chicago Office, 55 East Washington St. 


MAIN OFFICE AND P 
ork Office, 30 Church St. 


of metallic magnesium by the ferrosilicon 
= and about an equal tonnage of 
errosilicon. G. A. Griffin is superintend 
ent of the Mead plant. 


NEW ADHESIVES PLANT 
SCHEDULED FOR OREGON 


Construction of a new synthetic res 
| ins plant will be started during early 
October at Springfield, near Eugene, Ore., 
according to an announcement of the 
Casein Co. of America, a division of the 
Borden Co. ‘The plant, which will cost 
in the neighborhood of $200,000, will pro 
duce principally phenolic resins for the 
plywood industry and is expected to be in 
operation by early 1946. Capacity will 
probably be about 75,000 Ib. daily or 
about the same as the firm's present syn 
thetic resins plant in Seattle 

In addition, the plant will produce about 
1,000,000 Ib. of formaldehyde monthly, an 
essential in the production of syntheti 
resins and plastics. It will be the first large 
scale formaldehyde operation on the Pacific 
Coast, according to C. S. Leonardson, 
western manager of the company. 


ELECTRONIC EQUIPMENT 
EXPANDS FOR POSTWAR 


Evecrron Eguipmentr Corp., South 
Pasadena, Calif., manufacturer of electroni 
industrial equipment, recently announced 
im enlargement of its production facilities 
in preparation for the postwar market 
Only firm of its kind in the west, the 
company is preparing to market a wide 
range of clectronic frequency changers, 
power rectifiers, and motor coutrols. Plans 
are in progress for national distribution. 

New officers of the company are: Har 
rison Matthews, president general 
manager; William A. Godshell, vice-presi 
dent; Howard Burrell, secretary; N. | 
Redmon, treasurer; and Dudley B. Clark, 


chief design engineer. 


CHEMICAL FIRM EXPANDS 
RESEARCH FACILITIES 


Witn the purpose of expanding its fc 
postwar research program, A. R. Maas ci 
Chemical Co., South Gate, Calif., has bx 
just completed and is now occupying 4 
new research building having 3,700 sq. ft 
of floor area and capable of accommodat to 
ing, when fully occupied, a staff of I th 
researchers. new laboratory con 0 
sists of three separate laboratory work ee: 
rooms, a pilot plant shop, a darkroom for di 
research on photographic processes. |i 
brary facilities, store rooms and two pr he 
vate offices. The research program will co 
be under the direction of Fred C. Bow 
man, director of research, while laborator mi 


work will be supervised by W. M. Ram 
sev, chief chemist. 


HUGE EXPANSION IN 
NORTHWEST PULP MILLS 


Nearty $15,000,000 will be spent by 
| Crown Zeilerbach Corp. to expand and 
improve its 5 pulp and paper mills in the 
Pacific Northwest, it was announced tf 
cently. Work will start as soon 
materials are available. Long-term com 


tracts for furnishing 45,000-60,000 tons of 
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After war's final “cease-firing”, look 
for the building industry to go places . . . for vast 
cities-within-cities to take shape. They're on drafting 
boards today. 

Air conditioning and ventilating will be widened 
to include removal of dust, bacteria and odors from 
the atmosphere by unit-type air sanitation equipment. 
On the upswing will be radiant heating, zoned heating, 
service hot water, spot cooling units . . . gas air con- 
ditioning which regulates humidity . . . a single 
heat pump system which heats buildings or 
cools them as desired. 

Controlling liquids and gases in miles-on- 
miles of tomorrow’s piping will be thousands 


tomorrow’s wakening giant 


and thousands of Fairbanks Valves. They will have 
been selected because of topflight past performance... 
because architects and engineers know they can expect 
freedom from failure when a Fairbanks is installed. 

Whether it’s a small bronze valve or a huge iron 
body gate valve with a 24-inch opening the name 
Fairbanks stands for sound engineering, careful 
chemical and metallurgical control of alloys, ample 
metal for the job. The full line is given in catalog 
“42” which will be sent you if you ask for it. If 
you need special assistance with individual 
problems of valve selection and application, 
call on the facilities of the Fairbanks Engineer- 
ing Department. 


WY 
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slips into shirt pockets. 
new convenience; 
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See Your Willson Distributor 
Or Write To CM-7. 


GOGGLES + RESPIRATORS - GAS MASKS + HELMETS 


PRODUCTS INCORPORATED 
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coated magazine paper annually are largely 
responsible for the expansion. 
Improvements in mill facilities include 
changes in the West Linn, Ore., mill 
where coated paper will be produced 
Coating clay will be used in liberal quan 
tities to result in a substantial reduction in 


pulpwood usage and therefore promote” 
officials said. Newell 


forest conservation, 
construction is under way at the Port 
Townsend, Wash., kraft mill where a com 
plete kraft chemical recovery unit is being 
added. A new drum barker also will be 
installed so the mill can take delivery of 
cordwood cut in farming communities 
\ hydraulic barker will be added to the 
Port Angeles newsprint mill in westem 
Washington. The sulphate mill at Camas 
Wash., will be increased to almost double 
its present capacity and a sulphate bleach 
ing plant will be installed, the first in any 
of the company’s plants. 


INSECTICIDE DUST BOMBS TO BE 
PRODUCED IN OREGON 


Wiru plans to manufacture insecticide 
“dust bombs” that will combat orchaa 
pests, Blair Industrial Laboratories, Ine 
of New York filed articles of incorpom 
tion in Oregon in mid-August. Capitalized 
at $50,000, the new firm proposes to @ 
tablish a manufacturing plant in Salem 
Ore. The process of exploding insect 
cide bombs over orchards is claimed t 
be cheaper per acre than spraying and it is 
reported that all proven insecticides except 
dry sulphur are adaptable to the system 
Depending on whether solution or dust 
used, the explosion creates a mist or cloud 
which is suspended in the atmosphere from 
3 to 45 min., penetrating where spray fails 
to reach. 


NEW AMMONIA PULP 
PROCESS TO OPERATE 


Cxosep since August, 1943, because of 
a log shortage, the Shelton, Wash., pulp 
mill of Rayonier, Inc., is scheduled to re 
open during October. The plant will us 
the DuPont ammonia process in place of 
the standard sulphite method for produc 
tion of rayon-grade wood pulp, thus becom 
ing the first plant in this country to oper 
ate on the new process. The use of am 
monium bisulphite in the digestors is 
— to show advantages over calcium 
isulphite in the concentration of waste 
liquors for fuel and in the recovery o 
chemicals for reuse. 


AGRICULTURAL LABORATORY 
SET UP BY SHELL 


Grounp was broken last month by the 
Shell Oil Co., for a $500,000 agricultural 
field laboratory six miles north of Modest 
in central Calfiornia. The 142-acre pro 
ect will be operated in the interests o 
Shell Oil Co., Inc., Shell Development Co 
and the Shell Chemical Division of Shell 
Union Oil Corp. This new laboratory 
will maintain five general departments ™ 
the fields of entomology, plant pathology 
plant physiology, nematology and hort 
culture, as well as units specializing in 
sciences and equipment development. 

Principal activities of the experimental 
farm will be the testing and adaptation 0 
various petroleum chemicals for use ® 
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~| should an Elephant’s Hide be? 


ill use 


ceo Thick enough to withstand the attacks 
of its enemies... 


(a That's also true of your stainless equipment... Why pay for more American Cyasemid Co. 
Co. 

is te stainless metal than you need?...By using IngAclad you greatly Coce-Cole Bottling Co. 

a reduce the material cost, yet have perfect stainless protection on the | 


ry of exposed surface ...IngAclad consists of a 20% cladding of finest 
stainless steel bonded by the Ingersoll Process to a backing of mild steel. 


If you are considering modernizing your plant with stainless equip- 
ment, be sure to investigate IngAclad . . . the only Stainless-Clad mate- 
rial with a 12-year record of satisfactory service in continuous use. 


Write for Special IngAclad Folder 


BORG-WARNER CORPORATION 
0 South Michigan Avenue Chicago 4, illinols 
Plonts: Chitege, tll.; New Castle, Ind.; 


Also Producers of Ingersoll Solid Stainless and Heat-Resisting Steels 
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Powerful and rugged enough to lift a tank, a 
locomotive, a battleship turret or any piece of machinery 
weighing up to 450 tons, the Shepard Niles riveted box 
girder crane is yet so delicately controlled that it will handle 
all kinds of loads in a smooth and accurate manner. 


®@ Crane compactly built, requiring minimum 
clearances. 


@ Mechanism completely encased in dust and 
moisture-proof housings. Automatic oil bath. 
Permanent alignment. 


A crane to suit every need! 


To solve your loading problem, consult the Shepard 
Niles representative in your locality or write directly to 
home office. 


Niles 


CRANE & HOIST CORPORATION 


382 SCHUYLER AVE. © MONTOUR FALLS, N.Y. 


agricultural sprays, dusts, fumigants, plant 
growth substances, fertilizers and weed 
eradicants. Another study will be the de 
velopment and application of plant hor 
mones. There will be large scale testing 
of insecticides on deciduous, citrus and 
shade trees, as well as on vines, vegetables, 
cereal and forage crops. 

Dr. Roy Hansberry, for seven years asso 
ciate research professor of entomology, 
New York State College of Agriculture, 
will be in charge of the experimental farm, 


SYNTHETIC LATEX UNIT PLANNED 
FOR LOS ANGELES 


Pians to install a new synthetic latex 
production unit at the Los Angeles Syn 
thetic Rubber Project plant operated by 
the U. S. Rubber Co., near Torrance, 
Calif., were recently announced by F. §. 
Carpenter, manager of the plant. Rubber 
Reserve Corp. has authorized appropria 
tions and the cost is reported to be “sev. 
eral hundred thousand dollars.” A new 
continuous polymerization system will in- 
crease the present production capacity by 
30-50 percent by connecting 12 of the 
plant’s 24 reactor vessels into an integrated 
production chain. 

Engineering work is under way, and the 
new unit is expected to be in production 
by the end of the year. The plant then 
will provide special types of liquid GRS 
rubber for the entire Pacific Coast rubber 
pe industry, Mr. Carpenter said. The 
atex may be used to form rubber coatings 
on such metal parts as grab rails, bolts, 
communications wire, nuts and perforated 
connection plates or to make foam rubber 
suitable for seat cushions. Its most im 
ree application is in covering tire cord 
abric through dipping. 


MAGNESIUM CASTING PROCESS 
DEVELOPED BY UNIVERSITY 


A NEW process in magnesium casting 
has been developed at the University of 
California laboratories, according to Dr. 
Ralph Hultgren, associate professor of 
physical metallurgy. Working at the re 
quest of the War Metallurgy Committee, 
Dr. Hultgren and David W. Mitchell 
found that small grain size, which is neces- 
sary for a strong metal product, may be 
achieved by stirring the metal in the pot 

Present practice in treating magnesium 
requires that it be superheated several 
hundred degrees and held there for at least 
fifteen minutes, Dr. Hultgren says. This 
is expensive in time and heat, and soon 
wears out the giant iron pots used in the 
process. Research at the university proves 
that superheating can be replaced by stir 
ring, which can be done at a comparatively 
low temperature. Grain size is fifty times 
smaller than the unstirred; most of the 
grain refinement occurs during the first 
minute of stirring. 


ISOPRENE PLANT SCHEDULED 
FOR CALIFORNIA 


Prans to build a $2,000,000 isoprene 
recovery and purification plant in Tor 
rance, Calif., which will be the largest B® 
prene installation in the country, we're a 
nounced recently by vice-president Jam 
Oostermeyer of the Shell Chemical Divs 
ion of Shell Union Oil Corp. Ground was 
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Popular Gasket Beats Sheet 
Packing for Many Uses 


Good news for the thousands of users who have 
always preferred this type of gasket. 


The Metallized Goetze No. 2 Corrugated Metal- 
Asbestos Gasket is NOW AVAILABLE AGAIN. 
This Gasket has a bright metallic coating which 
increases resistance to heat, pressure, moisture and 
corrosion — providing much longer life. The me- 
tallic coating also prevents the gasket from stick- 
ing to flanges. Because it may be reused, this gasket 
actually costs no more than sheet packing in the 
long run, and saves many headaches in handling. 


‘ 


Made of deeply corrugated metal with twisted and 
treated asbestos cord cemented into the corruga- 
tions on both faces, this gasket offers extreme 
resilience to compensate for uneven alignment or 
rough flange surfaces. 

Ask to have your name added to the list of engi- 
neers receiving “The Gasket” —a series of tech- 
nical bulletins containing original gasket data 
emanating from the Goetze Research Laboratory. 
Write on your company letterhead giving your 
position. 

GOETZE GASKET & PACKING CO., INC. 


45 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 
Boston New York Philadelphia Pittsburgh 
Cincinnati Cleveland Detroit Chicago 
Houston San Francisco Los Angeles Montreal 
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broken for the plant in September on land 
adjacent to the corporation’s butadiene 
works. It is reported that the new plant 
will more than double the government's 
present production of isoprene, which is 
used in manufacture of synthetic rubber, 
= in automobile and truck inner 
tubes. 


NEW SYNTHETIC RESINS 
PLANT FOR SEATTLE 


Expansion of its chemical manufactur. 
ing facilities on the West Coast was an 
nounced during August by Monsanto 
Chemical Co. through its Seattle subsid 
iary, I. F. Laucks, Inc. The company will 
erect a modern plywood adhesives plant on 
a 29.acre site just south of Seattle, it was 
announced, and the new facility will com. 
bine Laucks operations now carried on in 
the two present Seattle plants. Produced 
at the new location will be synthetic resins 
for adhesives, and coatings and wood pre 
servatives now made in the two Laucks 
plants. It was indicated that offices and 
research laboratories of the subsidiary 
which Monsanto acquired last year will 
eventually be moved to the new location. " 


MONOPOLY GHARGED AGAINST 
WESTERN PRECIPITATION 

To RESTRAIN an asserted monopoly in 
the distribution of clectrical precipitation 
. units, an antitrust suit charging misuse of 
P patent rights was filed in the U. S. Dis 
Dust Control is trict Court in Los Angeles, Calif., in mid 
mighty force in war pro- August. Named as defendants were the 
: Western Precipitation Corp. of Los An 
duction, a silent part , ; bcs geles, International Precipitation Co. of 
ner to the mammoth ma- Los Angeles, Research Corp. of New York 
chines, roaring fur naces, and Walter A. Schmidt of Glendale, Calif., 
striving men and women. Behind the scenes in thou- proident of the two hes Angie cag 
ds of ] d Is. that i ; , panies. Charges of violation of the Sher 
sands Of war p ants anc arsenals, t at intrepid guardian man Antitrust Law were based on conten 
—Dust Control—is doing a man-size job in keeping the tions that five foreign co-conspirator com 
ravages of industrial dust, soot and grime from vital 
; : ne United States, and that the American 
machines, materials and workers. companies agreed to refrain from business 


outside the western hemisphere and 
Such an important job Re this must be complete. United State possessions. Defendants also 
There is no room for partial Dust Control—for a job are accused of depriving other manufac 
half done. That is too costly to meet the demands of turers of the right to use certain patents 
modern industrial progress. and technical information. 


NEW ENAMEL PLANT FOR 


® Pangborn Dust Control, the result of forty years ex- 
perience and research in answering industry's needs, LOS ANGELES AREA 

will assure complete and exacting Construction of a new branch plant to 

produce porcelain enamel frit and synthetic 

ag” bt for your dust P roblem. enamel industrial paints will probably be 

Use P angborn facilities today and started soon on a ee oe - m 

i Los Angeles, according to the Ferro 

he Dan Control. Enamel Corp. of Cleveland, Ohio. Ware 

housing facthities will be made available 


for ceramic clays, oxides, chemicals and dr: 
**‘Pangborn Dust Control is ers. John A. Rumer will be named Los 


Protection for Production’’ & Ge 
CONSTRUCTION HALTED AT 
WILLAMETTE PLANT 


Construction of the $2,750,000 gov 

errmment-financed Willamette Valley 

Wood Chemical Co. plant at Springfield, 

: Ore., has been halted. The plant was t 
. f have been the first in the nation to produce 
B 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND pLAST CLEANING EQUIPMENT alcohol from wood waste. It is presu 


a rom 
PANGBORN CORPORATION - HAGERSTOWN, MD. 
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BELOW ZERO 


850° F. ABOVE ZERO 


DEPENDABLE AND 
EASY TO OPERATE 


Reed Valve discs are not subject to expansion or 
contraction of the Valve body and fluid temperatures 
may vary widely without affecting the action of the 
Valve. Reed Valves are giving dependable, trouble- 
free service in temperatures of more than 100° F. 
below zero to temperatures of 850° F. above zero. 

Reed Valves are designed, constructed, and tested 
for operation under pressure and temperature con- 
ditions represented by the series designation. 

Various trims and combinations are available and 
the Valve, when properly trimmed, will withstand 
the corrosive action of caustics, sour crude, sulfuric 


acid, etc. 
Manufactured in 
Series 150 and Series 300 Steel, 1” through 6”. 
Series 150 Jacketed Steel Valves, 1”, 2”, 3”, 4”, 
and 6”, 
200 Lb. WOG Jacketed Iron Valves. 
Reed Valves can be equipped for remote control 


operation. 
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our copy 


OF THE 


cASU-ACME 
CATALOG 


SEND FOR IT Yow 


23 Paces 
Describing in detail how 
cASH-ACME products 
can best serve you. 


Ss. 
its 


This NAME 
ALW.CASH VALVE 


COUNTS 
WABASH and MORGAN 


pecatur ILLINOIS 
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FROM ABROAD 


COOPERATIVE PLANNING REPLACES WARTIME ‘CONTROLS 
IN BRITISH CHEMICAL INDUSTRY 


Special Correspondence 


T 1s TOO early to say how the fortunes 

of the British chemical industry will 
be affected by the change of government. 
The labor administration is pledged to a 
program of nationalization in certain key 
sectors of Britain’s economy, but the 
chemical trades are not among these. 
While the new government may empha 
size control where another administration 
might have put the accent on private en- 
terprise, its economic policy will be de 
termined largely by the facts and circum- 
stances facing the country whatever party 
is In power. 

Nevertheless the process of de-control 
continues, though on a selective _ basis. 
Here are some changes effected: silicon can 
now be bought without license; aluminum 
and magnesium permits are given without 
restriction as to use or quantity; some 
types of mica are exempt from control; 
chromium and chromium compounds, 
magnesite and refractory materials can be 
sold and bought freely, though still under 
import control; copper and zinc produc 
ers can deal directly with foreign buyers; 
small lots of non-ferrous metals may be 
exported by private dealers. While con 
trols are thus gradually lifted, controllers 
return to their peacetime post. Most im 


portant for the chemical industry, David 
son Pratt has gone back as director to the 
Association of British Chemical Manufac 
turers, after five years spent in the govern 
ment’s service. 

De.control, however, docs not mean the 
end of cooperation. After the trade asso 
ciations formed during the war to safeguard 
the interests of specific industries, an 
other class of cooperative enterprise is now 
in fashion—disposals associations for the 
orderly distribution of surplus stocks held 
by government agencies. The Pharmaceu 
tical and Allied Chemicals Disposals Asso 
ciation is a typical example of this new 
type of enterprise. It has been formed by 
ten firms to “coordinate and regulate their 
activities with regard to the disposal of 
goods obtained by the Association or its 
members under the direction of the Min 
istry of Supply and to purchase, control 
the sale of, and distribute under the Min 
istry’s direction any surplus, second-hand, 
reconditioned or salvaged pharmaceutical 
or allied chemicals”. Needless to say, all 
interested and efficient firms participate 
in these government-supervised disposals 
associations. 

In the field of foreign trade de-control 
is slow in coming. The Key Industries 


The inherent physical properties of 
Amersil (American Silica) articles 
meet practically all conditions where 
extreme thermal, chemical and elec- 
trical conditions are encountered. 


Write today for the new Amersil 
book describing these properties and 
showing a variety of Amersil articles 
now in use in laboratories, chemical, 
metallurgical and industrial plants. 


(TRADE NAME REGISTERED) 


AMERSIL COMPANY Ine. 


CHESTNUT AVENUE 


(ENGELHARD) 


5, N. J. 
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free from ailocation 


Pyridine heretofore available only through 
allocation under WPB Order M-300, and therefore 
unobtainable for some industrial uses, is now avail- 
able in pure form, or blended with other tar 
bases as specified. Other bases regularly pro- 
duced include Refined Alpha Picoline, De- 
naturing Grade Pyridine, Refined Mixed 

Picolines, Refined 2,4 Lutidine, Refined 

Quinoline, Refined Isoquinoline, and 

High Boiling Tar Bases. These are 

chemical raw materials for the manu- 

facture of vitamins, medicinals, and water- 


ntrol 


i 


proofing agents for textiles. They also may .. | 
be used for soivent and inhibitor purposes. 


5 THE INDUSTRY THAT SERVES ALL INDUSTRY ‘am 


COMPANY, TAR AND CHEMICAL DIVISION, PITTSBURGH, 99, PA. 
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CAN A COMPANY BE 
PROPERTY POOR? 


Many will be “property poor” in the relatively near future! 


When a company needs money for new types of machinery, 
for raw materials of peace products, for the re-establishment of 


a sales force and customer-credit balance—and finds its liquid 


assets inadequate, the result inevitably is the “property poor” 
dilemma. For such a company must either convert assets to cash 


by any means, or do nothing and watch opportunities pass to 
those who can seize them. 


As investment bankers, we have watched this situation 
closely and with some concern—and have noticed that more 


and more corporation executives, alive to the problem and the 


dangers inherent in it, are taking steps to neutralize it now, 
while there is yet time. Due to our knowledge of this field of 
finance, and our facilities for the broad distribution of securi- 


ties, we have been able, in some of these instances, to under- 
write and market new issues which supplied the cash that peace 


may call for. 


If you have been uneasy about the impact of taxes or uncer- 
tain peacetime developments on your company’s capital struc- 
ture, you are invited to consult one of our partners about the 
possibility of strengthening it through new financing. Out of 


our experience and facilities we may be able to provide the 


means of your company’s preparation for conditions just ahead. 


VAN ALSTYNE, NOEL & Co. 


Members 
New York Stockh Exchange New York Curb Exchange 


52 Wall Street, New York (5) 
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Duties, introduced long ago to protect 
certain young essential trades but sus 
pended for administrative reasons during 
the past few years, were re-imposed in 
July, but many important chemicals have 
been exempted from K.I.D. The chemical 
export trade is more lively, especially with 
the Dominions and eastern markets, but 
most of continental Europe is not yet open 
for private trading. Hopes are based on 
the resumption of free dealings wit! 
France and Belgium, but shipping and 
supply shortages impose close limits on al! 
exports. Where controlled commodities 
—as, e.g. lead oxide—are now made avail 
able for exports, quotas are divided among 
would-be exporters to spread the limited 
supply over the largest possible clientele. 
for a small part of the total export demand 
only can in present circumstances be met 


EXPORT DRIVE 


Meanwhile preparations for a systemat 
export drive are going ahead. Old contacts 
are resumed with overseas representatives 
and subsidiaries in order to formulate six 
cessful export policies. An illustration of 
present trends is a medium-sized cosmetics 
and pharmaceuticals producer’s plan for 
the “decentralization of sales and distri 
bution control and in certain cases the 
performance of packing and finishing proc 
esses abroad”. Where a particular market 
offers limited scope, this company ~» to 
achieve the necessary degree of local eff- 
ciency by cooperation with other leading 
firms in the same country. This announce- 
ment would certainly not have been made 
if other cosmetics manufacturers did not 
entertain similar ideas. Systematic and 
planned export development is certainly 
very much in the news. 

Chemical manufacturers are greatly in- 
terested in another feature of industrial 
development springing from the same roots 
of cooperation and planned development, 
the Trading Estates. Such Trading Es- 
tates were set up before the war in areas 
to which smaller industries were to be 
attracted. Provision of suitable sites with 


transport facilities, cheap power, and 
skilled labor soon made these Estates busy 
centers of industrial activity. Now seven 


new Trading Estates are being started, and 
four Royal Ordnance factories no longer 
needed for their wartime tasks will be 
adapted. 

e Board of Trade has set up a special 
section to deal with this new development 
which will provide employment for about 
100,000 people in various parts of the 
country. The land is bought by the gov- 
ernment, but development and manage- 
ment is in the hands of special companies. 
One of these has over a thousand firms on 
its waiting lists for factories. For chemical 
manufacturers these Trading Estates are 
of particular interest, for not only are they 
usually situated near important consuming 
markets, but the vicinity of so many other 
industries creates a large outlet for 
dustrial chemicals while some of the wat 
time plants now being converted are well 
laid out for chemical production. Before 
the war these Trading Estates contained 
already some of the most progressive 
smaller factories for plastics, cosmetics and 
similar small-scale manufactures. 

Among chemical bulk industries 
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Potassium Carbonate 


Caustic Potash 
Sodium Nitrite 


Ammonium Chloride 


Para-Dichlorobenzene 
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ay Process Company 
K 6, N.¥! 


40 RECTOR STREET 
SALES OFFICES: 
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TERTIARY BUTVL MERCAPTAR 
DI-TERTIARY BUTVL DISULFIDE 
TERTIARY DODECYL MERCRPTAN 


Yes, there IS something new under the @um These new 
petroleum chemicals, never before madé ‘in have 
properties which are sure to lead to a Wide Wariety of indus 


tities. Six more Phillips sulfur chemiéuls below” are 
available now in drum quantities. . 


TERTIARY AMYVL MERCAPTAN 
TERTIARY HEXYEL MERCAPTAN 
TERTIARY HEPTYL MERCAPTAN 
TERTIARY OCTYL MERCAPTAN 


TERTIARY TETRADECYL MERCAPTAN 
TERTIARY HEXADECYL MERCAPTAN 


We'll gladly mail you a copy 6f Bulletin 4118; listing physical 
properties, typical reactiong, and suggesied uses of these 
compounds. Experimental sagplerequests on company letter: 
head will réceive prompt attention. 


PHILLIPS PETROLEUM COMPANY. 


a 


trial applications. They ere manufactured in tank car quam 


4 


= to provide larger tonnages for the 


itish market is the fertilizer trade. The 
leading firms have been requested by the 
government to make plans for consider 
able expansion since the large-scale imports 
of lend-lease fertilizers from the United 
States will soon cease. Even then British 
agriculture will have to rely on imported 
potash and phosphates, though the sup 
ply of Yall oes materials is likely to in 
crease as a result of the construction of 
new superphosphate factories blast 
furnaces; the latter will add considerably 
to the basic slag supply. Some of the 
leading fertilizer companies have sub 
mitted proposals for major extensions. 

This is just another example of growing 
cooperation between industry and author 
ities and among industrial firms another in 
stance of which is mentioned in the annual 
report of the Boots Pure Drug Co. This 
company, the biggest retail distributor of 
chemicals and a big producer of various 
products, refers to the help received from 
two other pharmaceutical manufacturers 
when its factories were blitzed; the firm 
helped others when they were damaged. 
Boots’ output on behalf of such other 
firms included 9,000,000 tablets of soap, 
6,500,000 pills, and 1,000,000 blocks of 
solid dentifrice. This mutual aid, given 
and accepted as a matter of course during 
the war, has mellowed down the old spirit 
of trade rivalry and competition. 

Firms which have had to surrender their 
individuality in the interest of cooperation 
in nucleus establishments, trade associa 
tions, research institutes, surplus disposal 
companies, which have had to accept 
government advice and guidance on every 
uuportant aspect of production and dis 
tribution, are only too eager to regain 
some of the lost initiative and freedom, 
but they have also come to realize the ad 
vantages accruing from coordination of 
individual efforts. 

It is expected that the huge demands for 
building materials (including paints, plas 
tics and other chemicals) will be supplied 
centrally by a public agency under govern 
ment control which would be able to dis 
tribute work among all factories and thus 
to ensure full use of all production facili 
ties. ‘This, of course, will mean more pool 
ing of production facilities, more sharing of 
research discoveries, more cooperation and 
subordination of private interests to cen 
tralized guidance and direction. 


SWITZERLAND CETS POTASH 
FROM ALSACE MINES 


Resumption of shipments of potash 
from Alsace is indicated by reports which 
come from Switzerland. According to the 
Swiss press, two shipments amounting to 
400 to 500 metric tons each arrived im 
Switzerland some weeks ago. With rail 
trafic on the increase the Swiss Federal 
Railways have sent numerous cars to the 
Alsatian potash region to transport po! ish 
to Switzerland. 


FRENCH MOROCCO TRADE IN 
PHOSPHATE ROCK 

Exrorts of phosphate rock from Freach 
Morocco increased substantially last  veat. 
In 1943 exports were 892,000 metric tons 
and in 1944 they moved up to 1,371,100 


182 * SEPTEMBER 1945 ¢ CHEMICAL & METALLURGICAL ENGINEERING 


Phillips, 
CHEMICALS 4 
hey 


ish 
h 
the 


to 


HOW TO GET LOW COST AIR 
FROM “NO”’ COST STEAM POWER 


Battery of Worthington OXP Opposed Steam Driven 
Compressors in a large processing plant. 


.. with minimum outage 
for adjustment 


In hundreds of plants where large quantities of 
exhaust steam are needed for heat exchangers 
and processing, Worthington Opposed = 
Driven Compressors with exclusive Feather 

Valves are lowering air Costs two Ways. Because 
the steam drive on the compressor serves as a 
reducing valve on the process steam line, pewer 
cost is negligible... and because the composite 
effect of four Worthington features assures con- 
tinuous heavy-duty service, maintenance costs and 


outage time are kept at a minimum. bg 
*Reg. U. §. Pat. Of. 


CHECK THESE FEATURES 


1. Pressure feed lubrication for the run- 
ning gear minimizes costly wear. 


2. Main bearings and connecting rod 
bearings are especially designed for pres- 
sure feed lubrication. No troublesome, ad- 
justable wedges...no weaving, no breath- 
ing of bearings. 

3. Operates on steam pressures as high 
as 450 p.s.i. and corresponding high steam 
temperatures. Back pressures up to 200 
pounds if desired. > 

These and other features that add up to low 
maintenance cost, high operating economy, 


freedom from operators’ Sunday work prove 
that there's more worth in Worthington. 


Write for literature . .. Publication Dept., Har- 
rison, N. J. Worthington Pump and Machinery 
Corporation, Compressor Division, Buffalo, N.Y. 


WORTHINGTON 
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efficient production 


of powders 
from 1 fo 25 microns 


E new MIKRO-ATOMIZER provides mechanical, screenless 
pulverizing for the efficient production of ultra-fine pow- 
ders in the low micron ranges. 


Compact and highly efficient, the MIKRO- ATOMIZER has 
been developed to produce powders of a fineness that per- 
mits guaranteed performance with particle sizes as low as 
1 to 2 microns on certain materials. In addition, the operation 
is exceptionally cool. 


Dependable mechanical control of particle size is assured 
with the MIKRO-ATOMIZER. An entirely new principle in 
grinding is employed involving the impart- 
ing of a centrifugal force to each particle 
and opposing that force with an aero- 
dynamic drag. This principle is applied in 
combination with and as an integral part 
of the grinding action. 


To arrange for a test grind of 
your material in a MIKRO- 
ATOMIZER, send for a copy 
MIKRO-PULVERIZER | Of Confidential Test Grinding 
Data Sheet and new MIKRO- 


grinds of a lorge voriety ATOMIZER Bulletin. WARRANT 


of materials. of QUALITY 


PULVERIZING MACHINERY COMPANY 


55 CHATHAM ROAD ° SUMMIT, WN. J. 


NOW...2 TYPES TO MEET MOST PROCESS JOBS 


U: S. Pat. 


metric tons but did not reach the 1939 
total of 1,509,000 metric tons. Only 4 
small proportion of rock is consumed at 
home so exports correspond rather closely 
with production. The industry continues 
to move ahead as unofficial figures place 
production in the first quarter of this year 
at 483,000 metric tons as compared with 
394.800 metric tons for the like months 
of 1944. 


UNITED KINGDOM WILL USE 
MORE NAVAL STORES 


In tue United Kingdom it is expected 
that the market for naval stores will be 
greatly increased in the postwar vears to 
meet the heavy demand from the paint 
industry resulting from new construction 
and renovations. The soap and paper in 
dustries also are expected to take at least 
up to their normal quotas. The immedi 
ate outlook for turpentine is described as 
more promising than that for rosin as sup 
plies of turpentine are fairly large even 
though far below what they were a year 
ago. 


CUBA INCREASES PRODUCTION 
OF LAUNDRY SOAP 


In an effort to produce the largest pos 
sible amount of soap from a limited sup 
ply of oils and fats, the Cuban Office of 
Price Regulation and Supply recently 
ordered all manufacturers to increase sub 
stantially the quantity of water-soluble 
builders in their laundry-soap formulas 
Laundry soap accounts for approximately 
90 percent of Cuba’s soap consumption 
since it is used for personal as well as 
household purposes. It is estimated that 
the new regulation will increase outputs 
by 40 percent. 


BRAZIL HAS GREATER NEED 
FOR TECHNICIANS 


Increasep industrial activity in Brazil 
has created greater need for technicians 
and it has been suggested that more young 
Brazilians be sent to the United States 
for study and work in laboratories, insti- 
tutes, and factories. Modernization of 
Brazil’s engineering educational methods 
based ‘on the system followed in the United 
States has been recommended by a techni 
cal mission of six prominent engineering 
professors who recently completed a four 
month study in this country under the 
auspices of the Inter American Develop 
ment Commission. The chief objective of 
the mission was to study the engineering 
instruction system in the United States 
and its connection with industry; to e& 
amine modern laboratories for research and 
production control; and to visit some of 
the large United States factories. 


CHILEAN TEXTILE MILLS 
ARE MORE ACTIVE 


Tue Chilean textile industry, i its 
woolen, cotton, and silk branches, is te 
ported to have been the most active of the 
country’s manufacturing groups during 
the first quarter of this year. Woolen 
mills are estimated to have increased pro 
duction by nearly 20 percent in order to 
meet the enlarged deniand for their p 
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are as Proof 


tputs 


as an End-Wrench 


e Everyone knows that there is nothing 
about an end-wrench to get out of order. It 
is a simple, functional tool designed for 
efficient service. 


SK Jet Pumps have much in common with 
the end-wrench. They have no moving parts 
and there is nothing about them to get out 
of order . . . no glands to adjust or replace, 
no bearings, no rotating or reciprocating 
parts to wear. They lift or transfer liquids 
or solids, produce vacuum or pressure, con- 
dense vapors, mix gases, heat and agitate 


@ simplicity which assures continuous, 
trouble-free operation. 


Can SK Jet Pumps be used to solve your 
pumping problems, improve your process 
operations, reduce your costs? The research 
and engineering organizations of Schutte & 
Koerting are available for consultation on 
your specific problems. Since 1876 they 
have pioneered the development and appli- 
cation of jet pumps of all types, from the 
simple single-stage aspirator to the highly 
developed multi-stage jets for extreme 


} liquids . . . perform many functions with vacuum. 


LIQUID JET AIR JET 
Condensers SCHUTTE & KOERTING COMPANY 
Cc ressors 
the WMaunupacturing Engiucerd 
“LL 1190 Thompson Street 
pro- . . both SINGLE. and MULTI-STAGE. Phi phia 22, P 


r to Write today for Condensed Catalog J-3 which outlines 
rod- "any industrial applications of the jet principle. 


to on 
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This “ Quad” installation cools 
me both engine packet water and lube 
me otf for eight 600 bp. compressors 
and their engines. Three compan 
jon “Quads” condense 40,000 
= pounds of steam per hour 


@ In pioneering the “Quad” (closed cooling system) radia- 


tor type cooler and condenser, Young engineers achieved a 


higher degree of cooling efficiency with lower operating cost. 


“Quads” have a large capacity and are ideal for installation 


where requirements are multiple and varied. The vertical 
exhaust, combined with four sides of cooling, eliminates air 
re-circulation and the retarding effects of cross-wind cur- 
rents, All four sides are available for cooling surface. Bat- 
teries of Young “Quads” are becoming a familiar sight 
wherever large or multiple cooling and condensing problems 
are involved. Let Young engineers supply further data and 
details without obligation. 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators @  Inter- 

coolers @ Heat Exchangers @ Engine Jacket Water Coolers @ Unit 

Heaters @ Convectors @ Condensers @ Evaporators @ Air Conditioning 

Units @ Heating Coils @ Cooling Coils @ and a Complete Line of Aircraft 
Heat Transfer Equipment. 


YOUNG RADIATOR CO., Dept. 455-J RACINE, WISCONSIN, U. S. A. 


Distributors: The Happy Co., Drawer 770, Tulsa 1, Okla.—A. R. Flournoy Co., 609 S. Grand Ave., 
Les Angeles 14, Callf.—Wrightson-Campion, New York, N. Y.—W. P. Nevins Co., Chicago, Iil.— 
Cc. H. Bull, Sen Francisco, Callf.—EXPORT: Ameresco, Inc., New York, N. Y. 


| increase the industrialization of Chile, 
textile manufacture is included in plans 
being made by a government organization 


looking toward the acquisition of machin 
ery to improve and modernize existing pro 
duction facilities. 


NEW-TYPE WHALING SHIP 
LAUNCHED IN ENGLAND 
Tue first of three large whaling factory 
ships under construction at the Furness 
Shipbuilding Co., Ltd. at Haverton Hill, 
England, was launched early in June. The 
vessel is one of the largest ever constructed 
for the carriage of oil. Its nine cargo 
compartments have a total capacity of 
about 19,150 tons. It was specially de 
signed and is a high-class example of the 
modern tanker with the addition of 4 
shelter between decks 22 feet high to 
accommodate the whaling-factory equip 
ment. The vessel will act as a parent ship 
to a number of small steam-driven high 
speed whale catchers. 


AUSTRALIAN COMPANY WILL 
PRODUCE TITANIUM 


\ccording to press reports, production 
of pigments will be extended im Australia 
by the addition of a plant which will be 
established in Tasmania. The British Titan 
Products Co., Ltd., has purchased a. site 
near Burnie on which a plant will bh 
erected for making titanium for the Aus 
tralian trade. 


INDIA HAS FOUR MAGNESIUM 
CHORIDE PLANTS 


Macnesium chloride is used in India 
principally as a sizing agent in textile mills 
and prewar consumption averaged betwee 
7,000 and 8,000 tons. Four plants ae 
now producing this chemical in India, at 
Mithapur, in Kathiawara, at Khuda @ 
Dhrangadhra State, and at Kharaghoda 
At the Kharaghoda works the material & 
recovered from the residual liquors from 
salt production 


LARGE SUNFLOWER SEED 
CROP IN ARGENTINA 


Harvestine of the sunflower seed crop, 
recently completed in the Argentine, ® 
dicates an unusually large outtum. The 
first official estimate to the U. S. Offiee 


| of Foreign Agricultural Relations places 
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the vield at 1,263,000 short tons. How 
ever, Argentine trade estimates set the 
figure at between 1,000,000 and 1,150,000 
short tons which would be about equal 
to the record production of 1944. Trade 
estimates estimate the exportable surplus 
of oil from the 1945 crop at 135,000 to 
165,000 short tons. 


PAINT-MAKING EQUIPMENT 
WANTED IN PERU 


Tuere is reported to be an excellent 
demand for United States paint-making 
equipment in Peru. Fourteen factories af 
in operation and eight of them have either 
laced orders or expressed a desire to do 80. 
by types include ball mills, 
roller mills, crushing and grindmg ™ 
chinery as well as mixing tanks, varnish 
kettles and similar equipment. 
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Hydraulics have proved ability to 
control machine operations—with 


@ All parts will be accessible, for 
easy and quick service and mainte- 


pressures in pounds or tons, with high nance. 
precision and high speeds— 


@ It will have the minimum number 
of joints and connections, to guard 
against leaks, even under condi- 
tions of high pressure, vibration 
shock, fluid hammer and surge, or 
accidental abuse. 


There is only one *‘if'’—the system 
of tubing, fittings and valves must be 
properly engineered. Here at Parker 
we call that job Fluid Power Engi- 
neering, and we've been at it for 20 


years, on aircraft, motor vehicles, For the design of such a system, and 
machine tools, refrigeration and 5 che valves fittings and fabricated 


parts, or for a simple fluid transmis- 
: A soundly engineered Fluid Power _ sion system, call upon Parker experi- tare 
System will have these characteris- — ence. uploe 


. tics: For your present uses, or for new 
applications to come, talk with a 


’ It will have streamline flow, to 


' . . 
‘, minimize capacity and lessen pres- 
dpurce and be more certain of satisfactory 
. results. Write to The Parker Appli- 
; ° Itwill be compactly designed. to ance Co., 17325 Euclid Avenue, 
- Sav& space. Cleveland 12, Ohio. 
‘ 
‘ 
i 
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700-ten Hydraulic Forming Press by 
Epworth Manufacturing Co., Detroit, Mich. 


THE PARKER APPLIANCE CO. 
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BB2=Double rows of Ball Bearings 

EP =Effective Packing Element 
P/V=Pressure or Vacuum 

LT =Low Torque under all conditions. 


Perfect flexibility with low torque is assured in every 
CHIKSAN Ball-Bearing Swivel. Yet Chiksan design and 
construction are so sound they can be expressed in a 
simple formula. There is nothing to tighten or adjust... 
no stuffing boxes to put the brakes on easy turning and 
thus produce excessive strains on pipe lines and fittings. 
Smooth, easy turning throughout 360° is provided in 
one, two and three planes. Packing Element is so effective 
the same Swivel may be used for either pressure or 
vacuum service...for loading or unloading. Chiksan 
Ball-Bearing Swivels are built for pressures to 3,000 p.s.i. 
and varying temperatures. Write for latest catalog. 


BEARING 


SWIVEL JOINTS 
FOR ALL PURPOSES 


Chiksan Representatives in Principal Cities 
Distributed Nationally by Crane Co. 


CHIKSAN COMPANY 


GERMAN INDUSTRY 
(Continued from page 115) 


gen was not available at Leuna for all 
purposes so increased - manufacturing 
equipment was installed. A part of this 
equipment consisted of a continuous 
Winkler generator utilizing brown-coal 
coke and cheap oxygen from Linde-Frankl 
units. One large generator was said to 
have sufficient hydrogen capacity for pro 
duction of 300 tons of ammonia per day, 
Ammonia capacity was increased by 50 
percent at Oppau and a new plant for 
100,000 tons ammonia per year was con- 
structed at Hydebreck. At the same time, 
an increase of ammonia capacity at some 
of the Ruhr plants was undertaken. 

No significant amount of ammonia 
was obtained either from Hydebreck or 
new Ruhr installations-but full advantage 
of the oe increase was realized. New 
synthetic fuel plants were installed at a 
number of locations. The result of this 
whole program was that practical syn 
thetic ammonia capacity at the end of the 
war was perhaps somewhat less than be 
fore the war and production of synthetic 
fuels by hydrogenation of tars, coal, and 
from carbon monoxide and hydrogen was 
increased some fivefold during the war. 
In general, the Bergius process proved to 
be preferred to the Fischer-Tropsch. 

Other developments in chemicals from 
water, air and coal include lubricating 
oils by ethylene polymerization, toluene 
from benzene and methanol and alky! 
benzenes from higher alcohols. A satis 
factory stock for soap substitutes and 
synthetic fats was produced as a byproduct 
The Germans appear to have made little 
or,no advance in ammonia synthesis tech 
nology except in hydrogen manufacture 
as noted above. 


2, ACETYLENE PRODUCTION 
AND UTILIZATION 

Because of the lack of short-chain 
hydrocarbons obtainable by cracking pe 
troleum, acetylene occupied a position of 
abnormal importance in German chemical 
industry and research. A large number of 
products and processes were developed to 
relieve shortages or for lack of an alter 
native route to the desired material 
Acetylene was definitely one of the most 
important raw matatiale of the German 
war economy. 

While most acetylene was stil] made 
by the calcium carbide route, one large 
plant, at Hiils, was in successful operation 
using the arc process. The raw material 
was waste gas from coal hydrogenation 
natural gas, or coke-oven gas residues 
after passing through the Linde process 
Its success was due largely to the discover) 
that acetylene can be safely handled unde’ 
pressure by observing certain precaution 
and that water can be used as the recover) 
solvent by taking advantage of the fact 
that the pressure solubility characteristics 
of acetylene are almost identical wit) those 
of carbon dioxide. A power consumption 
of 4.3-4.8 kwh. per Ib. of pure acetylene 
was attained at this plant. 

While many of the reactions employed 
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These easy-to-clean stainless steel dyeing machines illustrate but one 


from of many applications for lustrous Republic ENDURO in the textile 
ating industries. Others include: dry cans, tables, valves, reels, bosiery 
lvene forms and bleaching equipment, 
alky! 
satis e 
and Ss” 

i in many ways; 
tech o 
cture 

Lustrous, bright, sanitary appearance—plus factor of Republic ies 

ha ENDURO Stainless Steel—pays prompt dividends in improved _ 
m of ENDURO is clean—and remarkably easy to clean. It makes work ' 
mical easier. Employees take pride in keeping it spotless. They find new A 
er of incentive in the bright, cheerful atmosphere created by gleaming 
od to ENDURO equipment. And its smooth, shiny surface never wears 
= out because ENDURO is solid stainless steel all the way through. 
most There are many other reasons, too, why it will pay you to specify 
rman ENDURO Stainless Steel. See your equipment manufacturer or 
al write directly to: 
large to Rust REPUBLIC STEEL CORPORATION 
ation Resi stant Alloy Steel Division « Massillon, Ohio 


terial and Corrosion GENERAL OFFICES: CLEVELAND 1, OHIO 
jhon Export Department: Chrysler Building, New York 17, New York 
idues Easy to Fabricate fl 

Universal Acceptance 
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INCREASED PRODUCTION 
FOR REFRIGERATION USERS 


@ You Can Obtain Greater Refrigeration Capacity 
from your Present Compressor by using NIAGARA 
DUO-PASS AERO CONDENSER. 


This is possible because you use outdoor air as 
the cooling medium with the extra benefit of 
evaporative condensing! Condensing tempera- 
tures are lowered; condenser capacity is increased; 
head pressures are reduced—additional compres- 
sor capacity is the result. 

Only thepatented NIAGARA Duo-Pass makes 
this gain permanent because no other evapora- 
tive condenser lowers condensing temperatures 
to the point where deposits do not accumulate on 
condenser tubes. This does away with loss of time 
for cleaning and assures always full capacity. 


Write for Bulletins 91 and 93. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. CM-95, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


NGINEERING EQUIPMENT 


had been disclosed in patents and other 
literature, the extent to which their use 
had developed is of distinct interest, 
Butadiene, tor example, was made from 
acetvlene. cither via the acetaldelhwde-aldel 
route, or via the formaldehyde acetvlen 
(butimediol) route to conserve acetylene. 
Kven cthylene and cthyl alcohol were 
made from acetylene, and synthetic lubri 
cating oil was produced by polymerizing 
the cthylene. 

By working out safe conditions for 
handling acetylene under pressure, the 
1. G. Farbenindustric freed the chemistry 
of acetylene from the limitations imposed 


| by its inherent hazards and was able to 


raisc the vinylation reaction to a_ status 
comparable to sulphonation or nitration, 
working without accidents at pressures up 
to 20 atmospheres and temperatures up to 
200 deg. C. The alkali alcoholate catalysts 
disclosed in I. G. patents were used to 
make vinyl ethers of the alcohols contain 
ing up to 18 carbon atoms, the products 
bemg then converted into polymers for 
use in various fields, including textile 
assistants and sizes, adhesives, wood and 
fiber impregnants, pour point depressants 
and plasticizers. ‘This type of catalyst 
also served to produce vinyl amines, such 
as vinyl carbazole, and could, in general, 
be used for the vinvlation of any organi 
compound containing active hydrogen 
For making ring substituted phenols, the 
catalyst used was a zinc (or cadmium 
salt of an organic acid, By this procedure 
the tackifier the buna vinyl isobutyl phenol 
(Koresin ), was produced. 

A third catalyst of major importance 
was Copper (or silver) acetylide. By proper 
preparation on a support and by proper 
control of operating conditions, this tem 
permental compound was brought under 
safe control. Using this catalyst, the 
triple bond of acetylene remains and ad 
dition takes place at one or both carbon 
atoms. With alkylolamines, propargyl 
amines were obtained; with vinylamuines, 
aminobutines (which can readily be re 
arranged to butadienes); and with alde 
hvdes or ketones, acetylenic alcohols ot 
glvcols were formed. Butinediol, from 
acetylene and formaldehyde, was converted 
to tetrahydrofuran and thence to bute 
diene, thus substituting methanol for part 
of the acetylene normally required. 

A fourth catalyst recently found was 
nickel carbonyl, which could be used to 
introduce the CO group into the mole 
cule. Thus, acrylic acid could be produced 
from acetylene, water and CO, or start 
ing with alcohol instead of water, ethyl 
acrylate was manufactured. Using the 
same catalyst, CO was added to tetr 
hvdrofuran to give adipic acid. 

By using a modification of the copper 
acetylide catalyst (addition of alkali chlor 
ide) in aqueous hydrochloric acid solu 
tion, acrylonitrile was produced om 4 
large scale by the direct addition ot 
hvdrocyanic acid to acetylene. With mer 
curic chloride catalyst, vinyl chloride wa 
produced and with zinc acetate vinyl 
acetate. 

Other important compounds starting 
fom acetylene, some of which involv 
cuite complex syntheses, include the fol 
lowing: glycerine, tetrahydrofuran, adipic 
acid, 5-amino caproic acid, 3 butyre 
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Authentic Technical data 
Complete Product listings 

Well-organized facts 
Illustrated Applications— 

(including your own industry) 


Yes, here it all is—everything you want 
io know on stainless steels—in one skill- 
fully-condensed 96-page FREE manual! 
Sparkling illustrations bring the points 
home . . . right into your own industry. 


You'll find this new hot-off-the-press 
Eastern Catalog a handy assistant. Get 
one today—and keep it right on your 
desk. A coupon is placed below for your 
convenience in writing for it. Remember 
— it's free — and there’s no obligation 
whatsoever. 


These two sub-indices give 
you an idea of what it will 
be worth to you to have 
this book handy on your 
desk. Have you ever seen 
any compilation of facts on 
stainless steel so complete 
—so well-organized? 


IML B-J2 
— 


EASTERN STAINLESS STEEL CORPORATION I 

Baltimore 3, Maryland Dept. 49 l 

Gentlemen: Please send me a free copy of your ! 

valuable new 96 page catalog. l 

Firm Name | 

Address 

City <tete ] 

Your Name and Ti.lo 
SP 
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MAGNET 
CLOSED 


TRAMP IRON 


DISCHARGE 


PERMANENT 
MAGNET Spout Separator 


Fully automatic in operation 


No manual removal of tramp iron 


Tramp iron is automatically discharged 


The separator with a trap gate 
Has Mill Mutual Class "A" rating 


Held in operating position by magnetic 
attraction 


REASONS WHY 
YOU SHOULD 
MAKE IT A 


STEARNS 


Positive action of trap gate, open or 
closed 

No electrical current needed, furnished 
complete and can be installed by 
anyone 


Backed by two generations of experi- 
ence, your guarantee of satisfaction 


MAGNETIC MFG. CO. 


PULLEYS—DRUMS—ROLLS 
CLUTCHES—BRAKES—MAGNETS 


629 So. 28th Street, Milwaukee, Wis. 
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lactone and lactam, alpha-pyrrolidone, 
N-vinyl pyrrolidone (Periston), acrylic 
acid, aralkyldicarboxylic acids, propionald 
dehyde, erythritol, maleic acid, succinic 
acid, mellitic acid, pyromellitic acid, keto. 
pimeltic acid, pyrrole, glutaric acid, 3. 
cyanobutryric acid, glutarcnitrile, pentame. 
thylenediamine, dihydrofuran, piperidine, 
vinyl acetylene, methyl vinyl ketone, ace 
tonyl acetone, butanetriol 1:3:4, allyl 
alcohol, adiponitrile, hexamethylene dia 
mine and pyrrolidine. 


3. SURFACE ACTIVE CHEMICALS 


One of the most important discoveries 
made was the fact that the addition of 
cellulose glycollic acid sodium salt to syn 
thetic detergents increases their effective 
ness to fully the equivalent of that of 
soap. The amount required was about 25 
percent of the amount of synthetic de. 


The production of synthetic detergents 
was greatly expanded, reaching 75,000,000 
Ib. per. yr. Besides the I. rd types, the 
Igepons and Igepals, the two synthetic 
American types, alkyl benzene sulfonates 
and aliphatic sulfonates, were produced 
im large quantities. The fatty-acid and 
consequent soap shortage was largely re 
lieved by substituting the synthetics or in- 
corporating them in the soaps made of 
necessity from synthetic fatty acids. 

The older emulsifying agents were of the 
long chain aryl polyglycol ether type. Later 
there was introduced the Emulphor STH 
and STX type, made by condensing 2 
long chain aliphatic sulfone chloride (Mer 
sol) with ammonia and then with chlor 
oacetic acid. This was favored for drawing 
oil emulsions as it conferred extreme pres 
sure lubricant properties and gave ver 
smooth surfaces while at the same time 
— anti-rust characteristics. Later 

ecause of shortares, dodecyl xylene sul 
fonate was also sold under the same name 

Demulsifying agents were of three types 
—alkyl aryl polyglycol ethers, derivatives 
(amides) of hydroxyoleic acid sulfate ester, 
and the sulfonate of di-(ethyl hexyl) mal 
eate. These were each very specific for 
certain types of petroleum. 

Water resistance of cellulosic fibers was 
attained by treating with hexamethylene 
di-isocyanate or by using an emulsion of 
parafin wax containing zirconium ox) 
chloride (Persistol, said to be resistant to 
washing) or aluminum acetate (not fast 
to washing). A claim was made that treat 
ment with di-(hydroxymethyl) phenols 
produced permanent water repellance. 

Textile-finishing materials, wetting 
agents dyeing assistants, lubricants, print: 
ing assistants, and levelling agents, were 
marketed in large numbers. Most of these 
were based on combinations of the Igepon 
—Igepal—Alipals or a composition con 
taining selected vinyl ethers. By suitable 
combinations of these ingredients and 
natural or synthetic oils most of the var 
ous members of the wide range of textile 
assistants were produced. 


4. TANNING AGENTS 
An interesting group of synthetic tam 
ning agents known as Tanigans had been 
developed the Germans. 
Tanigan A was produced by condensing 
together 4:4 dioxylydiphenyl sulfone, the 
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reaction on the contents. 


There’s the beauty of aluminum as a ship- 


lightweight Aleoa Aluminum, would seem 
story enough. But, no! There’s an inside 
story to tell... 

These Atlantic Refining Company trucks, 
built by Farrell Manufacturing Company, 
have carried gasoline for ten years. In all 
the time that gasoline has sloshed back 
and forth in these tanks, there has been 


no deterioration of inside walls, and no 


ping container—tanks, barrels, drums and 
carboys. From formaldehyde to cod liver 
oil, with a wide range of products in between, 
aluminum leaves them alone and they leave 


aluminum alone. 


For advice on containers made of Alcoa 


Aluminum, write ALUMINUM COMPANY OF 
America, 2151 Gulf Building, Pittsburgh 


19, Pennsylvania. 
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MAGNET 
CLOSED 


TRAMP IRON 


OISCHARGE 


PERMANENT 
MAGNET Spout Separator 


Fully automatic in operation 


No manual removal of tramp iron 


Tramp iron is automatically discharged 


The separator with a trap gate 
Has Mill Mutual Class A” rating 
Held in operating position by magnetic 


REASONS WHY 
YOU 
STEARNS 


No electrical current needed, furnished 
complete and can be installed by 
anyone 

Backed by two generations of experi- 
ence, your guarantee of satisfaction 


MAGNETIC MFG. CO. 


PULLEYS—DRUMS—ROLLS 
CLUTCHES—-BRAKES—-MAGNETS 


629 So. 28th Street, Milwaukee, Wis. 
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lactone and lactam, alpha-pyrrolidone, 
N-vinyl pyrrolidone (Periston), acrylic 
acid, aralkyldicarboxylic acids, propionald 
dehyde, erythritol, maleic acid, succinic 
acid, mellitic acid, pyromellitic acid, keto. 
pimeitic acid, pyrrole, glutaric acid, 3 
cyanobutryric acid, glutaronitrile, pentame 
thylenediamine, dihydrofuran, piperidine, 
vinyl acetylene, methyl vinyl ketone, ace 
tonyl acetone, butanetriol 1:3:4, allyl 
alcohol, adiponitrile, hexamethylene dia 
mine and pyrrolidine. 


3. SURFACE ACTIVE CHEMICALS 


One of the most important discoveries 
made was the fact that the addition of 
cellulose glycollic acid sodium salt to syn 
thetic detergents increases their effective 
ness to fully the equivalent of that of 
soap. The amount required was about 25 
percent of the amount of synthetic de 
tergent 

The production of synthetic detergents 
was greatly expanded, reaching 75,000,000 
Ib. per. yr. Besides the I. & types, the 
Igepons and Igepals, the two synthetic 
American types, alkyl benzene sulfonates 
and aliphatic sulfonates, were produced 
in large quantities. The fatty-acid and 
consequent soap shortage was largely re 
lieved by substituting the synthetics or in- 
corporating them in the soaps made of 
necessity from synthetic fatty acids. 

The older emulsifying agents were of the 
long chain aryl polyglycol ether type. Later 
there was introduced the Emulphor STH 
and STX type, made by condensing 4 
long chain aliphatic sulfone chloride (Mer 
sol) with ammonia and then with chlor 
oacetic acid. This was favored for drawing 
oil emulsions as it conferred extreme pres 
sure lubricant properties and gave ven 
smooth surfaces while at the same time 
possessed anti-rust characteristics. Later 
because of shortares, dodecyl xylene sul 
fonate was also sold under the same name 

Demulsifving agents were of three types 
—alkyl aryl polyglycol ethers, derivatives 
(amides) of hydroxyoleic acid sulfate ester, 
and the sulfonate of di-(ethyl hexyl) mal 
eate. These were each very specific for 
certain types of petroleum. 

Water resistance of cellulosic fibers was 
attained by treating with hexamethylene 
di-isocyanate or by using an emulsion of 
parafin wax containing zirconium or) 
chloride (Persistol, said to be resistant to 
washing) or aluminum acetate (not fast 
to washing). A claim was made that treat 
ment with di-(hydroxymethyl) phenols 
produced permanent water repellance. 

Textile-finishing materials, wetting 
agents dyeing assistants, lubricants, print 
ing assistants, and levelling agents, were 
marketed in large numbers. Most of these 
were based on combinations of the Igepon 
—lIgepal—aAlipals or a composition con 
taining solected vinyl ethers. By suitable 
combinations of these ingredients an 
natural or synthetic oils most of the vat! 
ous members of the wide range of textile 
assistants were produced. 


4. TANNING AGENTS 


An interesting group of synthetic tat 
ning agents known as Tanigans had been 
devel by the Germans. 

Tanigan A was produced by condensing 


together 4:4’ dioxylydiphenyl sulfone, the 
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Fifty-four tanks, each with an increased 
payload of one-fifth because theyre made of 
lightweight Alcoa Aluminum, would seem 
story enough. But, no! There’s an inside 
story to tell... 

These Atlantic Refining Company trucks, 
built by Farrell Manufacturing Company, 
have carried gasoline for ten years. In all 
the time that gasoline has sloshed back 
and forth in these tanks, there has been 


no deterioration of inside walls, and no 


reaction on the contents. 

There’s the beauty of aluminum as a ship- 
ping container —tanks, barrels, drums and 
carboys. From formaldehyde to cod liver 
oil, with a wide range of products in between, 
aluminum leaves them alone and they leave 


aluminum alone. 


For advice on containers made of Alcoa 


Aluminum, write ALUMINUM CoMPANY OF 
America, 2151 Gulf Building, Pittsburgh 


19, Pennsylvania. 


ALCOA 
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AMERICAN-MARSH PUMPS 


MODERN 
PROCESS PUMPS 


New developments and changes in modern industry have 
created a demand for improved pumping equipment for han- 
dling fluids at high temperatures. American Marsh, with their 
broad knowledge of hydraulic engineering, has met this de- 
mand with the Type OSO Process Pump. 

Designed for handling fluids at high temperatures and pres- 
sures; liquids that require special stuffing box structures; and 
other abnormal pumping conditions. Capacities up to 1200 
GPM. Temperatures up to 800° F. Differential heads to 750 ft. 
with suction pressures up to 400 lbs. Send for Bulletin 460. 


TYPE OSCV 


The Type OSCV Process Pumps are especially designed for 
handling liquids of moderate temperatures (up to 350F.) and 
also give maximum protection against corrosion in the pump- 
ing of such liquids as Acids, Crude Oil, Black Liquor, Am- 
monia, Organic fluids and others. 

Material specifications to fit your own special pumping prob- 
lems are optional on both the OSO and OSCV Process Pumps. 

The OSCV is designed for capacities up to 1200 GPM. Tem- 
peratures up to 350°F. Differential Heads to 750 with suction 
pressures to 300 lbs. Send for Bulletin 461. 


American-Marsh has been building pumps for over 
70 years—you can benefit through this experience. Write 
now—representatives in all principal industrial centers. 


AMERICAN-AMARSH PUMPS |NC. 


BATTLE CREEK, MICHIGAN 
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alkaline waste liquors from cellulose treat 
ing plants and Temmcdbhgt. A compli 
cated resin resulted which in solution 
formed a good tanning bath. 

Tanigan Extra B was produced by con 
densing phenol with formaldehyde in the 
presence of sulphuric acid to form 4:4 
dihydroxy diphenyl methane. This was 
partially sulfonated and the sulfonated 
material condensed with further quanti 
ties of formaldehyde to form: 


cH, >- OH 


CHo 


HO <>- 


Tanigan Extra E was a mixture of 
Tanigan Extra B and the product forme: 
by condensing 4:4’ dihydroxy dipheny! 
methane with the alkaline waste rl 
from cellulose treating. 

All these materials were claimed to have 
excellent tanning properties. 


5. POLYMERS 


For convenience it was considered ad 
visable to subdivide polymers into three 
parts—plastics, elastomers and fibers. 

Plastics—Nearly all of the new develop 
ments in plastics were expansions of poly 
mers at least known before the war. An 
example of a new field of polymers was the 
pyrrolidones made from gamma 

utyrolactone, ammonia and acetylene. 
This field was still very much in the em 
bryonic stage. The uses of these polymers, 
which in some ways physically resemble 
albumen, may not parallel those of the 
older plastics as is evident from their em 
ployment in the blood substitute, Periston. 

A class known before the war but which 
has undergone great development is that of 
the polyurethanes produced by the reaction 
of di-isocyanates with polyalcohols. Linear 
polymers, such as Igamid U, produced 
from 1,6-hexamethylene di-isocyanate and 
1,4-butanediol, can be both injection and 
compression molded. The products have 
good mechanical strength and _ electrical 
properties and very low water absorption 
Fibers and bristles can he made by hot 
melt spinning and stretching, and leather 
substitutes, by sheeting. Other linear pol) 
mers furnish plywood adhesives more elas 
tic than phenolics. When alcohols with 
more than two functional groups wer 
used, infusible polymers were produced 
which make coatings of great weather re 
sistance and very impervious to gases. 

As might be expected from the fact that 
acetylene had become the building block 
for so much of the German Siphatic 
chemical industry, the vinyl plastics were 
greatly expanded. Polyvinyl acetate and 
the polyacrylates were running a race, with 
cheapness favoring the former and quality 
the latter. A new and cheap process of 
producing acrylic acid in one step from 
acetylene promised to intensify the compe 
tition. In general, all methods of polymer- 
ization, mass, solvent, emulsion and sus 
pension, were in use and not only were 
many different types of products made de- 
pending on conditions of polymerization, 
but the possibilities of copolymers wert 
fully utilized. The vinyl polymers wer 
used for surface coatings, glues, paints, food 
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Oficial US. Army 
Signal Corps Photos 


“Kuou-Aow tor Your 
Shipping Container Job! 


Consult us now re- 


garding your needs. 


Suggestions can 
be offered that will 
be most profitable 


in more ways than one. 


WHEELING CORRUGATING COMPANY 
Wheeling, West Virginia 
OFFICES AND WAREHOUSES IN PRINCIPAL CITIES 
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There is the most efficient way of moving chemi- 
cals, grains and granular materials. Down through 
the years many have found that DRACCO Pneu- 
matic Conveyors will do this operation at the 
MINIMUM expense and much better than by ob- 
solete methods. One of the outstanding advan- 
tages is the saving in labor. In most installations 
ONE man and a DRACCO Pneumatic Conveyor 
does the work formerly done by SEVERAL men. 
DRACCO Engineers have 30 years experience 
reducing handling costs— why not consult them? 
They have solved handling problems for many. 


For Further Information Write 


 DRACCO CORPORATION 


4071 E. 116th St., Cleveland 5, Ohio New York Office: 130 W. 42nd St. 


DUST CONTROL EQUIPMENT 
PNEUMATIC CONVEYORS « METAL FABRICATION 
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preserving, safety glass, cloth impregnation, 
artificial leather and extended tubing. 

Unplasticized polyvinyl chloride stabil 
ized with phenylindol had a large use for 
molding, sheets, tubes and stretched films 
Much of the first three forms was tsed 
for chemical equipment and the films were 
employed for packaging and insulation 
Development was under way for con 
tinuous calendering machines. The plasti 
cized product was used for wire insulation, 
fabric coating, shoe soles and fibers. 

After-chlorinated polyvinyl chloride does 
not seem to have made much headway, 
but copolymers of vinyl chloride and 
methyl acrylate and particularly of diethyl 
maleate were growing in importance. Vinyl 
carbazole and vinyl benzoate were new 
compounds but both proved of little com 
mercial interest. The great demand for 
styrene for synthetic rubber slowed its 
development as a plastic. 

There was little new in the phenolic 
and urea classes of thermosettting resins 
In the melamine field, a new type was 
produced by reacting benzonitrile with di 
cyandiamide and condensing the resultant 
product with formaldehyde as usual. Such 
resins give lacquers with good gloss and 
better heat stability than the ordinary 
melamines. 


Elastomers—In the field of elastomers Ger 
many has shown little development ovcr 
American practice; only three products arc 
worthy of mention, namely, buna, pol 
ethlyene and polyisobutylene. 

Buna (or synthetic rubber) was pro 
duced in a number of grades known 4s 
S, SS, SR, etc. Production in general 
followed conventional lines involving the 
copolymerization of butadiene and styrene 
in aqueous emulsion. The lack of fatty 
acids resulted in the extensive use of a 
synthetic emulsifying agent (Nekal), only 
10 percent of the required emulsifier 
being used in the form of an alkaline salt 
of a fatty acid. Potassium persulphate 
was used as activator and di-isopropyl 
xanthogenate as a chain modifier. lol 
merization was controlled by using phenyl 
beta naphthylamine and was carried out 
a series of six reactors in cascade fashion 
After recovery of unreacted monomers. 
coagulation was conducted in two stages 
using, firstly, a mixture of calcium and 
sodium chlorides and, secondly, acetic acid. 
The coagulum passes to a fourdrinier-type 
paper machine where it is drained, then 
squeezed between rolls, dried in a four 
compartment dryer, and reaches the market 
in neat, 50-kg. rolls. In spite of the clean 
appearance and convenient form, German 
buna § seems to have proved inferior to 
that produced in the United States. — 

An interesting tackifier known as Kore 
sin, was developed to aid the adhesion of 
buna. This proved to be a condensation 
product of p-isobutyl phenol and acetylene. 

Butadiene was produced by a cumber 
some synthesis from acetylene: 

(1) Calcium carbide— Acetylene 

(2) Acetylene + formaldehyde— 

Butinediol 

(3) Butinediol— Butanediol 

(4) Butanediol— Tetrahydrofuran 

(5) Tetrahydrofuran—> Butadiene 

Tetrahydrofuran is an intermediate pro 
duced in the dehydration of butanediol 
which was not always separated, steps (4) 
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ANSWERS 
MINUTES! 


By means of the calculating board shown here, which is used 
in connection with the Spectrograph and Densitometer, our 
technicians are enabled to analyze simultaneously one to four 
different alloy samples. This analysis covers from six to ten 
elements—a total of six to forty determinations in the space 
of 30 minutes. 

Speed in analysis is all important, for these samples are 
taken while the metal is still molten in the furnace. Conse- 

uently before a single ingot is poured, we know with certainty 
chat we have met your specifications for non-ferrous alloy ingot. 

Here you will get quantity production to highest possible 
precision standards. 


MICHIGAN SMELTING 
& REFINING 


Division of 2 
BOHN ALUMINUM AND BRASS CORPORATION ¢ Betrell 26, Michigan 
General Offices Lafayette 


NON-FERROUS SCRAP METAL 
REFINERS FOR OVER 50 YEARS 
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AUTO-LITE 
RECORDING 
THERMOMETER 


Model 500. Bourdon tube 
type. High visibility chart 
with range coverage equal 


to larger thermometers. 


$31. 


... lemperature Facts are 
Always Available with this Recorder 


Here's round-the-clock temperature recording service that returns its cost many 
times by pointing out temperature lapses, by revealing unsuspected power losses, 
by indicating inefficiences in the control of temperature. 

By charting continuous temperature cycles in permanent easy-to-follow form, 
Auto-Lite Recording Thermometers provide you with definite knowledge of tem- 
perature performance—at all hours, night or day. 
They are equipped with bulb and capillary tubing 
to permit distant reading. Recording shows temper- 
ature at bulb point. 

Because of Auto-Lite specialization and large- 
scale production of precision instruments, Auto-Lite 
Recording Thermometers are priced low enough to 
justify their use wherever temperature is a factor. 
They are strongly made, and have no delicate 
parts liable to wear or to require frequent adjust- 


Auto-Lite Indicating Thermometer, 
aby old ment. All operating parts, including capillary tub- 
stem or capillary tubing for re- 


mote $20. ing and bulb, are made of non-ferrous metals. 


THE ELECTRIC AUTO-LITE COMPANY 


INSTRUMENT AND GAUGE DIVISION 
CHRYSLER BUILDING, NEW YORK 17 


UTO-LITE 


In addition to a wide range of thermometers and gauges, Auto-Lite 
specializes in the production of instruments of special design for use 
as a standard part of manufacturers’ equipment. Details on request. 


and (5) being combined. An alternative 
procedure was to from acetylene to 
acetaldehyde and then to aldol, butylene 
glycol and butadiene. 

Styrene was made conventionally by the 
dehydrogenation of ethyl benzene which 
latter was synthesized from ethylene and 
benzene. Ethylene for this process was 
produced either from alcohol or acetylene. 

There seems to have been very little 
Perbunan produced in Germany and only 
relatively small amounts of buna SS and 
SR. No evidence has been found of com 
mercial production of Neoprene. 

Polyethylene (Lupolen) was produced 
in two grades, one of molecular weight 
3,000 with low viscosity and the other of 
molecular weight 15,000 and high vis 
cosity. Ethylene was polymerized at 2,000 
atm. with oxygen as a catalyst to give 
the high molecular weight material, and 
in alcoholic solution at 30 atm. with 
benzoyl peroxide catalyst to give the low 
molecular weight material. Polyethylene 
mixed with Oppanol gave a product that 
could be milled and calendered readily. 

Polvisobutylene (Oppanol) was made 
by mixing isobutylene with ethylene and 
polymerizing on a belt conveyor using | 
percent boron trifluoride as a catalyst 
Temperature was kept below —100 deg. 
C. by allowing the ethylene to evaporate 
The conveyor being totally enclosed, the 
ethylene was recovered, recompressed and 
reused. Oppanol, added to the extent of 
approximately 0.5 percent was used to 
raise the viscosity of lubricating oils. Al 
though Oppanol alone cannot be vulcan 
ized, mixed with 1 percent of butadiene, 
or with some unpolymerized isobutylene, 
it can be vulcanized readily. In this form 
it found use as a good substitute for clec 
trical cable insulation. 

Textile Fibers—The chief development 
in this line during the war period was the 
introduction of the polvurethanes as new 
textile fibers. The most important com 
bination used was hexamethylene di-isocya- 
nate with butanediol 1:4. The polyure- 
thanes were considered equal to nylon im 
most respects and superior in water absorp 
tion and dyeing characteristics. The pols 
ester type was also made, as well as the 
I. G. polyamide type from 5-aminocaproi 
acid (5 caprolactam ). 

Much work was done on the improve 
ment of the process for making cellulose 
acetate and regenerated cellulose, particu- 
larly to reduce usage of acetic acid by 
employing solvents, and to speed up the 
viscose cycle. The polyurethane inter: 
mediate, hexamethylene di-isocyanate, and 
other di-isocyanates were also used to pro 
duce a surface treated, water-resistant vis 
cose rayon. The cuprammonium process 
was greatly improved as regards both 
ammonia and copper recovery, the latter 
being done cheaply and almost quantita 
tively, so that in cost this process was 
considered comparable with the viscose 
route. 

Special acid and chemical resistant fibers 
were woven of polyvinyl chloride (chionn 
ated and unchlorinated) and also of poly 
ethylene fibers. 


6. ELECTROCHEMICALS 


The German position in the manu 
facture of aluminum was disadvantageous 
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little 
only 
ie EACH OF THESE flexible metal assemblies has success- developed to meet your needs. American Flexible 
uced fully solved a particular problem of vibration, mis-__ Metal Hose or Tubing is made in a wide range of sizes, 
eight alignment or movement of parts. ; metals and types of construction. In addition, 
er of All possess adequate strength and flexibility a the broad, practical experience of our Techni- 


vis cal Department is at your disposal. 


000 and are constructed of materials well able to 
ps withstand the abrasive and corrosive condi- vee Take advantage of these facilities. For de- 
with tions encountered. if tailed information write for Publication SS-50. 
low 
lene 
that 
nade 
and 
ng | These factory-engineered, factory-assembled units 
alyst are typical of the thousands of assemblies developed 
deg. for special purposes by “American” engineers. 


A similarly “tailor-made” assembly can be 
Keep Faith With Your Fighters and Yourself! BUY WAR BONDS! 


ANA BR SS 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY « General Offices: Waterbury 88, Conn. 
Subsidiary of Anaconda Copper Mining Company + In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont, 
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Inland Steel 


Containers 


. .. because they are uniform in size 
and weight and lend themselves to 
handling on ordinary conveying 
equipment. They are easily filled 
and closed air tight. Substitute con- 
tainers we have been forced to use 
under war conditions have taught us 
to appreciate the outstanding advan- 
tages of the steel container.” 


eNO LEAKAGE 
@ NO SPOILAGE 


NO CONTAMINATION 


INLAND STEEL CONTAINER C0. 


No. 5538 
STANDARD 
SHIPPING 
BARREL 


No. 514X 
LEVER 
LOCKING 
RING PAL 


No. 584R 
SWIVEL- 
SPOUT 
POR-PAIL 


No. 594Q 
CLOSED 
TOP 

PAIL 


Container Specialists 


6532 SOUTH MENARD AVENUE, CHICAGO 38, ILLINOIS 


PLANTS AT: CHICAGO * 


JERSEY CiTyY 
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because bauxite had to be imported from 
France, Hungary, Greece and Croatia. An 
experimental plant was operated for the 
production from clay using sulphuric acid 
as a first treatment, followed by alkali 
The process could be used if no bauxite 
were available, but was not considered 
economical. In the conventional process, 
Soderberg electrodes were used to a con 
siderable extent because of lower cost 
resulting from baking in the cell. The 
largest cells used 32,000 amp. Voltages 
were 4.5-5.0, the current efficiency was 
84-88 percent and the power consump 
tion 7.7-8.8 kwh. per Ib. of metal. Alloy 
ingots were cast continuously into chilled 
molds from 5 in. to 40 in. in diameter 
and in lengths up to 6 ft. 

Germany's magnesium production ca 
pacity was increased to about 70,000,000 
lb. per year in 1944, compared to an 
estimated capacity of 35,000,000 Ib. in 
1939. The main production increase was 
brought about by duplication of existing 
although the latest cells were 

percent larger than the prewar cells 
Vhe cell designs and operating procedures 
followed published information. ‘The cur 
rent used was 18,000—32,000 amp. and 
the efficiency about 88 percent. Power 
required was 8.0-8.5 kwh. per lb. of metal 
for electrolysis and about 11.2 kwh. over-all 

The war expansion of the German caus 
tic soda and chlorine industry was im 
mercury cells, although existing Billete: 
cell installations were operated as required 
The trend to mercury cells increased 
rapidly in 1937 at which time mercury 
was very cheap in Germany due to political 
connections with Spain. The Germans 
were well satisfied with the mercury cell 
however, and it did eliminate expensiv« 
equipment. The largest cells 
under construction at the close of the war 
were 28,000 amp. which were believed to 
be the largest capacity chlorine cells in the 
world. The usual 16.000 amp. cells re 
quired 4.5-5.0 v. and had a current eff 
ciency of 94-95 percent. 

A new and very interesting vertical 
rotating mercury cell was used in the 
most reeent plant expansions. This cell 
required much less floor space than the 
convential horizontal cells. A trend toward 
liquefaction of chlorine by means of higher 
compression followed by water cooling 
without artificial refrigeration was noted 
A new type of rectifier, which was alleged 
to operate at high efficiency in the lower 
voltage range, was employed in at least 
two of the newer installations. 

Alkali chlorates were made by the 
electrolysis of mixed KCl and NaCl in cells 
with fused magnetite or graphite anodes 
and iron plate cathodes. The voltage with 
magnetite anodes was 3.6 and with graphite 
3.2, but the graphite consumption was high 
when used. The electrodes were spaced 
abount 1 in. apart. The current was 
10,000-14,000 amp. and the power con- 
sumption was 2.8 kwh. d.c. per lb. 

Metallic calcium was produced in fused 
CaCl, bath cells operating at 25 v. and 
1,400 amp., giving 13 kg. per cell pe 
day. Production was 50 tons per mont! 
About 1,500 Ib. tr month were con 
verted to calcium hydride in tight, elec 
trically-heated retorts. 

Potassium permanganate was made b) 
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... we could end 
our message here! 


To men who know motors, a picture like this is worth the pro- 
verbial ten thousand words. It speaks with convincing eloquence of 
craftsmanship to which any motor builder could point with pride. 

If you visit Star’s modern plant, you'll see scores of examples 
of the same painstaking craftsmanship that pays off in outstanding 


performance for Star customers. 


Star not only builds motors well, but also takes leadership in 


design. Star pioneered ball bearing motors . . . led in welded steel 


construction . .. developed the famed Star Built-in Magnetic Disc 


Brake for motors... pioneered in the field of gear-motors. 


Whether you need special or standard motors, ¥g to 200 H.P., 


it will pay to learn why so many critical buyers specify ‘Star’. 


aay, ~ tg wena Some standard motors are ready for early delivery. Star Electric 
or Direct Current 
Motors Co., 200 Bloomfield Avenue, Bloomfield, N. J. 


STA OTORS 


POWER PACKAGED AS YOU NEED IT 
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(Above) Knight-Ware 
traps for wet chlorine 
gas lines. 


(Right) A combination 
trap and tower base of 
Knight-Ware used for 
handling nitric acid 
fumes. 


Traps for Acids that Bite! 


— above traps are further examples of Knight-Ware 
acid-proof pipe being effectively used where 
resistance to acids, alkalies, gases and fumes is vital. They 
are resistant to all acids except hydrofluoric and are 
extensively used in carrying processing acids and waste 
liquids containing corrosive elements. 


Other Knight-Ware chemical equipment such as jars, 
filters, tanks, towers, etc., have been designed by Knight 
engineers to meet specifications and needs of individual 
customers. Most of them are made in one jointless piece. 
Each piece is corrosion-proof throughout the entire body. 
If you have a problem involving the handling of 
corrosive materials, Knight engineers will help you find 
the solution. 


MAURICE Aw. KNIGHT 
109 Kelly Ave., Akron 9, Ohio 


NI 


_ The gases from the cell were passed 


| of rockets. Selection of the chemicals wa 


| sidered were 98-100 percent nitric acd 


| mixture of Optol, tetrahydrofuran, furfun! 


_ 90 percent HNO,) with an oxidizable su 
| stance. In the case of the V-2 rocket 
| the starting cycle was in three step: Firs 


roasting manganese ore with potash in a 
rotating kiln at 450 deg. C. with exces 
air. This was electrolysed in 12,000 amp. 
cells at 2.8 v. per cell with a current cf 
ciency of 65 percent. The anodes wer 
nickel-plated steel and the cathodes steel, 

Sodium was produced by the electrolysis 
of fused NaCl in the usual way until 
plants were closed by bombing; there. 
after the obsolete Castner protess using 
fused caustic soda was put back into open 
tion. 

Some hydrogen was made by the elec 
trolysis of water to augment other supplies 
The cells used KOH as electrolyte and 
operated at 12,000 amp. and 2.2-2.5 y 
5—6 kwh. were required per cubic meter 
of hydrogen. 

Fluorine was produced by electrolysis in 
a cell made of metallic magnesium with 
carbon anodes and nickel cathodes. The 
electrolyte, which was KF x (HF), was 
kept at 100 deg. C. and heat was not 
dissipated since liquid HF was fed into the 
cell and broken down into H, and FP, 


through a coil immersed in dry ice (9 
deg. C.) to remove HF. 


7. ROCKET PROPULSION CHEMICALS 


A considerable number of chemical sys 
tems were studied for use in the propulsion 


made very largely on the ground of 
availability rather than desirability. Each 
system had two main constituents, a 
oxidizing agent and a fuel. The const 
tuents reacted chemically in a combustio 
chamber at 30-40 atm. pressure. The pro 
ducts of combustion drove the rocket b 
passing out through a jet. 

The principal oxidizing agents con 


which was found to be too corrosive, % 
100 percent nitric acid with 5-10 strong 
sulphuric acid added, liquid oxygen which 
was difficult to handle, 80-85 percent bs 
drogen peroxide with or without sodium 
or calcium permanganate, and ammonium 
mutrate. 

The principal fuels considered wer 
methanol, ethanol, hydrazine hydrate, hy 
drazine plus methanol, 57 percent in xy 
dine plus 47 percent triethylamine, 8-hydro 
xvquinoline, furfuryl alcohol, vinyl ethy 
ether, gasoline, diesel oil, Optol (a hydro 
genated lignite tar fraction) and Ergal (1 


alcohol and amiline). 

A few monofuel systems were al¥ 
studied. These included 65-85 percent 
methyl nitrate in methanol, ammonium 
nitrate plus ammonia, ammonia and 0 
trous oxide, and tetranitromethane plus : 
solution of 8-hydroxy-quinoline in 304 
percent hydrogen peroxide. None of thes 
was ever developed to the point of lag 
scale application, some being too dangerot 
and some unavailable under war condition 
The first mixture above was considered th 
most promising. 

Most of the rockets actually used wet 
propelled either by a combination of liqu 
oxygen and methanol or ethano!, of 
mixed acid (5-10 percent H,SO, plus 9 


permanganate reacted with hydrogen - 
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unt WITH JEFF REY-TRAYLOR 


there. 


| ACCURATE BATCHING 


> and shite Weighing and proportioning various materials is a 
simple matter with Jeffrey-Traylor Electric Vibrating 
Feeders. (Patented) 


ie in the plant shown, three materials are accurately 
The q weighed, batched and then discharged from weigh 
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AIR SANITATION 


solved with 
DeBOTHEZAT BIFURCATORS 


This “Axial Flow” pressure fan unit conveys dusty, dirty, bac- 
teria-laden air, and hazardous gases from the working spaces— 
solving many problems of employees’ health protection. 


Installation Is Easy 


Installation of the Bifurcator is simple. It is readily installed 
in the present duct, just like a section of duct work. Operates 
equally well in any position — vertical through horizontal. No 
elbow bends or supporting platforms are needed. 


How a Bifurcator Ventilator Operates 

This different type of ventilating unit is sensibly designed and 
soundly engineered. The motor is readily accessible and is 
isolated from the fumes. Air stream is by-passed AROUND motor 
chamber through twin passages, which converge into the duct 
at both ends of the Bifurcator. The fan’s non-overloading char- 
acteristic protects against costly motor failure. Available in a 
wide range of sizes and air capacities. Write for descriptive 
literature and prices. 


DeBothezat 
 Bifurcators 


DeBOTHEZAT FAN DIVISION OF AMERICAN MACHINE ANO METALS, INC.. — 


EAST MOLINE, ILLINOIS. * 


oxide, giving superheated steam which 
drove a turbine connected to the pumps 
The pumps delivered hydrogen peroxide 
and hydrazine hydrate in methanol solu 
tion to the combustion chamber, where an 
instantaneous, strongly exothermic reaction 
occurred. When the reaction chamber be 
came hot enough, the permanganate and 
peroxide shut off automatically and the 
rocket drive was taken over by the liquid 
oxygen-alcoholic combination. This sys 
tem was also used, in principle, in ex 
perimental torpedoes and was engine tested 
for the trackless propulsion of submarines 
at high speed under water. 

In connection with the rocket program, 
the most important of the chemicals pro 
duced on a large scale for the first time 
was concentrated hydrogen peroxide. ‘The 
usual 30-35 percent commercial solutions 
made by the potassium persulphate, am 
monium persulphate and persulphuric acid 
processes were brought up to 82-85 percent 
strength by vacuum concentration in two 
stages. In the first, the solution was 
vaporized continuously from a retort main 
tained at 73 percent concentration and the 
vapors, after passing through a separator, 
were fractionally condensed in a scrubbing 
tower as a 65 percent product. This 65 
percent product was then fed into a second 
retort which was maintained at 80-85 per 
cent. The vapors were again fractionally 
condensed and the condensate returned to 
the retort, from which the finished prod 
uct overflowed. If especially pure solu- 
tion was required, the product was drawn 
off the bottom of the scrubber. Acidity 
was adjusted with phosphoric acid. The 
— was of very high purity and ste 

ility. One plant had a capacity of 500 
metric tons per month; a second plant 
had a capacity of 1,200 tons per month; 
and a third plant was under construction 
with a projected capacity of 2,100 tons 

Two non-electrolytic processes were be 
ing investigated because of the shortage of 
platinum and stainless steel. One was 
based on the passage of H, plus 0, 
through a silent electrical discharge. The 
other was based on the reduction with 
hydrogen of 2-ethyl anthraquinone to 2 
ethyl hydroanthraquinone, followed by ox 
idation to 2-ethyl anthraquinone and H,0: 
Pilot plants had been operated on both 
processes and a large plant for the 2-ethyl 
anthraquinone process was under construc 
tion in spite of explosion hazards encount 
ered in the pilot plant. 


8 OXIDATION PRODUCTS 


Having produced mixtures of numerous 
hydrocarbons by the reduction (or hydro 
genation) of coal in order to manufac 
ture petroleum products, it was a logical 
step to consider the oxidation of these hy 
drocarbons to much needed oxygenated 
products. There is nothing essential 
new in these ideas, but the urgency 
war demands did much to stimulate work 
in this field. Production of fatty acids alone 
has been estimated at about 100,000 tom 
per year. 

The procedure involved taking the 
mixed hydrocarbons and oxidizing by blow 
ing with air according to standard methods. 
The resulting mixed fatty acids were then 
separated by .careful fractionation 

. The acids of .C, to C, were extract 
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. Why you can be sure of higher 
CORROSION-RESISTANCE, 
| positive NON-ABSORPTION 
: with LAPP CHEMICAL PORCELAIN 


exact molten stage where complete vitrification occurs. 


THOROUGHLY VITRIFIED BODY The clay body is transmuted by fusion into solid Porce- 

lain, chemically inert and well beyond the degree of 
PRODUCED IN THE LAPP vitrification found in ordinary ceramics or vitreous china. 
CONTINUOUS KILN If you've had trouble with ceramics on a problem that 


ceramics should solve—it will pay you to experience the 
difference in LAPP Chemical Porcelain. LAPP Insulator 


@ You can fully capitalize on the many trouble- Co., Inc., Chemical Porcelain Division, LeRoy, N. Y. 


saving and money-saving advantages of ceramics 
mly by getting the most out of ceramic ware. 
LAPP Chemical Porcelain is different because 
it offers you all the “natural” advantages of 
ceramics developed to their highest degree. Com- 
plete corrosion-resistance to all acids (except 
HF), positive non-absorption, added mechanical 
strength and purity are p/us advantages of LAPP 9 
Chemical Porcelain. These are made possible § 

by its extra dense, homogenous, thoroughly —| 
‘itrified body. A vitally-important contribution 
to that body is made by the LAPP Continuous 
Kiln. In a 380-foot tunnel kiln temperatures \ 
exceeding 2250°F are precisely controlled so 
that the Seemed clay is slowly brought to the 


LABORATORY QUALITY IN PLANT PRODUCTION WITH 


VALVES + PIPE AND FITTINGS + RASCHIG RINGS « TOWERS + KETTLES + FILTERS + SPECIAL SHAPES 
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Typical one-bath process. Poor § Two baths produce dense color, 
color and density. Insufficient superior rust protection, equal- 
protection and sharp edges on ized grain structure, reduced 
grain structure. friction of moving parts. 


Microphotos of identical steel surfaces by an impartial laboratory. 


Finish the Job Right 


with PENTRATE | 
The only patented 2-BATH Process 


(Patent No. 2.192,280) 


Pentrate offers permanent solution stability in a black 
finish for steel. 

This two-bath process has been patented by Heatbath, 
oldest manufacturer in the United States specializing ex- 
clusively in metal-treating baths. Long experience and 
constant experimentation produced Pentrate for fast 
action and durable results. It actually penetrates metal- 
lic surfaces without dimension change, does not break 
down with continued use and does not require energizers 
or periodic complete solution replacement. 

For certain alloy steels Pentrate is the only process 
that will guarantee proper and uniform blackening. For 
all steels, it furnishes a better finish in a shorter time and 


more easily. 


Write for your 
free catalog; today. 


IN CANADA: William J. Michaud Co., Ltd., Montreal 
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with water while the higher members up 
to C,, were recovered in narrow boiling 
fractions consisting of a single product o 
a mixture of as manv as six carboxvlic 
acids. 

It is of interest to note some of the 
uses to which these acids were put under 
war conditions in Germany: 

a. C, acid (formic) was used largeh 
for treatment of fodder silos. 

b. Acetic and butyric acids for esterifi 
cation of cellulose. 

c. Propionic acid in the form of calcium 
salt as a bread preservative. 

d. C.-C, acids were reduced to alcohols 
and the latter condensed with phthali 
anhydride to give glyptal type resins. 

ce. CC, acids for fire extinguishers of 
the foamite type. 

f. C,C,, acids for mineral flotation. 

g. C,C,, acids were converted to soa 
for domestic and industrial purposes with 
out further separation. 

h. C,C,, acids after removal of any 
dicarboxylic acids were converted to edible 
fats of good quality. 

i. C.-C,, acids in the form of salts 
found uses in lubricating greases, as soften 
ing agents for leather, and lubricants for 
plastic moulding. 

j. The pitch residues after ketonization 
and further hydrogenation gave long-chain 
hydrocarbons useful as vaseline substitutes 

Any of these fractions by reduction can 
give higher alcohols and aldehydes useful 
in further synthesis, thus alcohols of C. 
and C, were used for alkylation of ben 
zene to form a gasoline additive. 

A paraffin wax manufactured by hydro 
genation of carbon monoxide was also used 
as a material for oxidation under pressure 
with a cobalt catalyst to give mixed fatty 
acids for soap manufacture. 


9. CHLORINATION PRODUCTS 


In the absence of natural gas in Ger 
many, methane was separated from coke 
oven gas by liquefaction in Linde equip 
ment. The methane was chlorinated in ex 
ternally heated towers at 370-390 deg. C 
with a five to one ratio of methane to 
chlorine. Methyl chloride, methylene 
chloride, chloroform and higher chlorina 
tion products were condensed with refriget 
ation and the products separated by 
distillation. Carbon tetrachloride was 
made from CS, as usual. 

Chlorine products containing two cat 
bon atoms were made from acetylene, 
tetrachlorethane being the first product 
Trichlorethylene was made by cracking 
HCl from tetrachlorethane. Pentachlore 
thane was made by the addition of chlonne 
to the tri-chlor products. Perchlorethylene 
was made by splitting HCl from penta, 
and hexa- was made by the addition of 
chlorine to per-. Dichlorethylenes were 
made by the reduction of tetra- with ion 
Vinyl chloride was made by the reaction 
of acetylene with anhydrous HCl. 

The development of large scale processes 
for the of chlorine derivatives 
of ethylene by way of acetylene was one 
of the most outstanding achievements 
the German chemical industry. 


Editor's Note: This material on the 
German chemical industry will be 
continued in a subsequent issuc. 
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EDMOND C. FETTER, Assistant Editor 


MODERN MATERIALS MODERN ® METALS 


NEWS BRIEFS 
Tue Engineers’ Society of Western 
Pennsylvania will hold its Sixth Annual 
Water Conference at the Hotel. William 
Penn, Pittsburgh, Pa., on Monday and 
Tuesday, October 22nd and 23rd. A synop 
sis of the program is given below. The 
Society’s address is Hotel William Penn, 
Pittsburgh, and the general chairman of 
the conference is H. M. Olson. 
Speakers and their subjects are as fol 
lows: 
Monday Morning Session— 
“Hot Lime Soda of Spaulding Precipitator 
Design,” S. B. Applebaum 
“Experimental Studies of 


1,500 psi.” J. A. Holmes 
“How to Evaluate Data," 


Boiler Scale at 
Vv. V. Kendall. 


Monday Afternoon Sescion— 

“Behavior of Highly Concentrated Boiler 
Water,” C. E. Kaufman, V. M. Marcy, W. H 
Trautman. 

“Cold Water Vacuum Dearation,” (results, 
operating data, and costs) Sheppard T. 
Powell, 


Tuesday Morning Session— 

“Treatment and Preparation of Water in 
Rayon Textile Mills.”” William Habbert. 
“Construction and Maintenance of Water 

Wells,” N. E. Gunderson 


Tuesday Afternoon Session— 

“Ionic Exchangers,’ F. K. Lindsay. 

“Electrolytic Water Softening for Industrial 
Purposes,” R Briggs 

“Diatamaceous Earth Filtration,” H. E. 
Holiberg and H. N. Armbrust. 


Vinyt resins have been used in large 
quantity during the war to coat shipping 
containers for calcium hypochlorite and 
acetylene tetrachloride. The corrosion re 
sistant vinyl finishes have been applied to 
the exterior and interior of 8-gal. con 
tamers and to the inner compartment of 
6gal., two-compartment containers used 
by the Chemical Warfare Service to ship 
these chemicals overseas. 


An anticorrosive coating for gasoline 
drums and tanks is set forth in a recent 
patent issued to A. Wachter. The coat- 
mgs consist of glycerine-plasticized mucil- 
4ginous materials containing an inhibitor 
such as sodium nitrite. A typical formula- 
ton contains 60 percent dextrin, 30 glycer- 
me, and 10 sodium nitrite. The coating, 
sid to be inexpensive and easily applied, 
S intended primarily to protect gasoline 
and similar hydrocarbons from contamina- 
ton by corrosion products formed when 
the small amount of water present in al 
most all gasoline separates out during 
torage and promotes attack on the con 
tainer. 


Coatincs of synthetic rubber, plastic 
paint and similar materials are being ap- 
plied as corrosion preventives to the rud- 
ders of Liberty ships by the Columbia 
Steel Casting Co., Portland, Ore. A rud- 
ier treated in this manner was placed on 
the Francis E. Siltz, which was launched 


at Houston last February and has since 
made a voyage to England and return. 
After another voyage, if the rubber-clad 
rudder proves the merits of the coating, 
additional rudders will be protected in the 
same manner. The unusually severe cor- 
rosion of propeller, rudder, and stern 
plate is laid to the electrolytic action re- 
sulting from the dissipation of electrical 
energy through the stern portions of the 
vessel while it is in motion. 


CORROSION REPORTER 


Tue engineer in charge of maintenance 
at a large oil treating plant provides the 
following information. 


SULPHONATED OILS 


“Our activity at this plant revolves 
around the saponifying, sulphating, and 
compounding of a great variety of oils. 
The diversity of the oils we process and 
the variety of products we make from them 
is really the root of our corrosion prob- 
lem. Since no one of the products we 
make could keep our equipment busy all 
the time, it becomes necessary to use our 
apparatus on first one kind of oil and then 
another. This becomes especially serious in 
the sulphonation of oils because some oils 
finish on the acid side, while others are 
slightly alkaline. The equipment, therefore, 
is exposed alternately to acid and alkaline 
environment. This condition does not 
actually obtain in the sulphonating vessel 
itself, for here a large excess of sulphuric 
acid is added to the oil to maintain a con- 
stant acidity. For these vessels and the cool- 
ing coils inside them, we formerly used 
Tonkin iron and found it to be about six 
times as long lasting as plain wrought iron. 
We now use lead-lined vessels and find 
them to be even better than the Tonkin. 

“Another innovation we made some 
years ago was to install Monel coils; we 
had a terrible time with them. First the 
welds corroded and then pitting played hob 
with the whole coil. However, this prob- 
ably was not the fault of the metal itself. 
We took the coils out a year ago and had 
them heat-treated. They have been rein- 
stalled and have given no trouble for a year; 
at least we have had no leakage of brine 
into the vessel. A corrosion expert sent 
here by the government has recommended 
that we use Durimet 20 for this equip- 
ment. 

“Our real trouble starts when we dump 
the acidified oil into a tank where the ex- 
cess acid is diluted and neutralized. De 
pending upon the oil we are working with, 
the final product may be either slightly 
basic, neutral, or acid. For the wash tan 
where this is done we have tried several 
kinds of metal—Monel, lead, stainless steel 
—and find that none will stand up 
throughout the pH range which we en- 
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counter with our various products. We get 
our best service, 1-2 years, by building 
the tank of good cypress wood. Cooling 
coils inside the wooden tank are made of 
Monel or stainless, but they have to be 
replaced periodically.” 


ACETIC ACID 


“ACETIC ACID’s Corrosiveness is extreme- 
ly sensitive to the presence of air,” reports 
the chief engineer in a medium sized east 
ern chemical plant. “Consequently all 
pumps, valves and pipelines must be ab 
solutely air-tight or corrosion can cost a 
small fortune in lost time and mainte 
nance. 

“Glacial acetic acid is handled with 
18-8 stainless steel and valves 
trimmed with 18-8. Pipe lines are either 
aluminum or rubber-lined steel. Aluminum 
is used for storage tanks; aluminum, glass 
or Douglas fir is used for shipping con 
tainers. 

“Concentrations other than glacial (up 
to about 80 percent) are pumped and 
piped in lead, but we hasten to add that 
we are not a food processor and lead con 
tamination of the acid is not an issue. 
Lead is corroded by acetic at room tem- 
perature, but for our purpose the attack 
does not exceed reasonable limits nor does 
it justify the expense of a more resistant 
material like copper or Cr-Ni_ stainless 
steel. We do get into trouble with lead if 
we allow acid to lie in the lines, iz which 
case the line may become clogged with 
lead acetate. Concentrations up to 84 per 
cent are stored in bulk in large Douglas 
fir tanks and shipped in oak barrels; the 
Douglas fir need not be treated but oak 
requires a paraffin lining to prevent leak- 
age. 

“In distilling an 80 percent solution of 
acetic acid, a copper vessel, copper steam 
coil, and copper condenser are used. Cor- 
rosion is serious only in the case of the 
steam coil—and here, only over a two- or 
three-foot length of tubing at the cold 
end. However, until corrective measures 
were taken, corrosion at this point was so 
severe that the coil had to be replaced 
every few days. To solve the problem we 
inserted a few feet of silver pipe at the 
cold end; silver has excellent resistance to 
hot acetic acid, liquid or vapor, and by 
using only a few feet of it at the critical 
point we obtained at little expense a coil 
construction that lasts up to two years. 

“There is a reasonable explanation for 
the coil’s corroding only at its cold end; 
it lies in the two facts that (1) the rest 
of the coil is located at the bottom of the 
vessel and is covered by a heavy, viscous 
sludge which protects it, and (2) acetic 
acid is most corrosive at the point where 
its vapors are condensing and it is more 
than Fikely that there is some acid con- 
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In Vacuum Gauges... its the new 


* 
. 
- - 
Alphatron Gauge Type 510 = 66 88 88 | 
Preliminary Calibration Scale pat 


1 micron to 10 millimeters .A single gauge giving continuous linear indi- 
cation of pressure in_ three ranges: 1-100 
microns; 1-1000 microns and 1-10 millimeters. 


« The Alphatron utilizes the ionization effect of 
alpha particles. This new principle enables in- 
stantaneous response to pressure change and 
thus avoids lag in readings. 


undamaged by atmospheric 
pressure . . . «+ « «The flow of alpha particles is produced from 
a sealed radium source. There is no filament to 
burn out, and the gauge is unaffected by ex- 
posure to atmospheric pressure. 


instantaneous response . 


simple calibration for dif- 


ferent gases . . . . «The graph above shows that the Alphatron 
has linear reactions to pressure throughout its 
entire range. Calibrated for dry air the stand- 
ard Alphatron may be used directly for other 
gases by means of calibration factors. Excel- 
lent for use with systems containing water 
vapor and for leak detecting. 

size 1254” x 914” x 93%”, 


«Control box: 


specifications . 


with red trim; gauge (including first stage 
amplifier); size, 12” x 3" O. D., weight 5 Ibs., 
finish natural; cables: 10 feet special 10 con- 
ductor; power 110 volts, 60 cycle, A. C., 1 
ampere; calibration as shipped: dry air; ship- 
ping weight; approximately 27 lbs. 


For full particulars send for 
bulletin G-3. 


NATIONAL RESEARCH CORPORATION 


th, MASSACRES ETTS, 8.8.48. 
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densation on the tube wall where the cold 
end of the coil passes out of the vessc! 
by way of the vapor space.” 


LITERATURE REVIEW 


“Pipe Service ‘Tests on Baltimox 
Water,” Charles F. Bonilla, Trans. The 
Electrochemical Society, preprint 87-20 
1945, pp. 227-243: Reports pitting results 
from service tests of up to 15-yr. duration 
on black and galvanized wrought iron and 
steel pipe carrying cold water, hot water, 


| and returning condensate. 


“Tue Comparative Effect of Carbon 
and Nitrogen on Intergranular Corrosion 
of 18-8 Stainless Steel,” H. H. Uhlig 
Trans. The Electrochemical Society, pre 


| print 87-13, 1945, pp. 141-154. 


“An Apparatus for Measuring Corro 
sion,” Morris Cohen, Trans. The Electro 


| chemical Society, preprint 87-19, 1945 


pp. 221-226:—Describes a laboratory appa 
ratus which-keeps the test solution moving 
back and forth across the metal specimen 
Presents test results showing good repro 
ductibility. 


“Protective Treatments for Magne 
sium Alloys,” J. L. Bleiweiss and A. | 
Fusco, Metals and Alloys, Feb. 1945, pp. 
417-434:—A correlated, 18-page review of 
the surface treatments developed to pro- 
tect Mg alloys, with data on methods and 
mmatesiol used in each process. Separate 


sections ON magnesium’s resistance to vari 


ous chemicals, plating Mg, painting Mg, 
influence of alloy composition on corre 
sion. 


“Staintess Steers,” Machine Design, 
Feb. 1945, pp. 175-178:—A collection of 
engineering data on Types 430 and 430F, 
particularly the mechanical properties of 
importance in design and fabrication. 


“Correctinc Problems Caused by 
Scale and Corrosion in Compressor Sts 
tions,” P. V. Sanders, Petroleum Engi- 
neer, March 1945, p. 208+ :—Review and 
evaluation of methods for controlling scale 
and corrosion in jacket cooling water sys 
tems. 


“Tusinc and Casing Corrosion Com 
hatted by Treated Water,” F. B. Taylor, 


weight 20 Ibs., finish grey and black crackle | Q#! and Gas Journal, March 31, 1945, p. 


306:—Describes oil-field method for pro- 
tecting tubing and casing of water-drive 
wells by filling the tubing-casing annulus 
with treated water, thus excluding corre 
sive formation waters. 


“Tue Wexpinc of Process Piping,” Ar 
thur N. Kugler, Heating and V —— 
Feb. 1945, pp. 57-62 +; March, pp. 6 
68; April, pp. 71-74; May, pp. 89-93:— 
Discussion of proper welding methods for 
joining, to themselves or to each other, 
some of the metals and alloys commonly 
used in process piping. 


“Reciaiminc Used Pipe for Oil-Field 
Operations with Cement Peter 
Grandone, Bureau of Mines Information 
Circular 7314, March 1945, 10 pages:— 
Tells procedure used by mid-continent ol 
operators during the war to reclaim large 
quantities of used and badly corroded olf 
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AUTO-KLEAN disc-type. For all fluids 
except those containing highly abrasive 
solids. Viscosities from 30 to 50,000 Say- 
bolt Seconds. Cleaner blades give positive 
mechanical cleaning of filter element 
(manually or motor-driven). Handles full 
flow, yet no larger than usual partial-flow 
type. Minimum pressure drop. Continu- 
ously cleanable. Sizes from 114" diam. 
x's” cartridges to massive motor-driven 
models. With variety of built-in types. 


FLO-KLEAN wire-wound. For fluids 
containing highly abrasive solids such as 
metal chips, abrasive wheel particles, 
sand, etc. May be designed to remove 
particles .0025"’ or larger. Motor-driven 
backwash nozzle gives positive hydraulic 
cleaning of filter element. Low pressure 
drop fluid moves in straight line, en- 
countering only momentary restriction. 
All parts made of metal constructions 
to meet varying corrosive and erosive 
conditions. 


AIR-LINE for compressed air. Removes 
lids, entrained moisture and oil from 
compressed air. It is an edge-type filter of 
metal disc construction. Brass element has 
0015" spacing. No cleaner blades. Re- 
moval of trapped dirt, water and oil is 
acomplished by opening petcock at 
bottom. 
* * 


Catalog of filter selection factors and 
Specifications will be found in SWEET’S. 
Or inquire for specific information on your 
type of application by sending us the 
coupon — no obligation. 


THE “FILTER-FINE” STRAINER 


j---- 


In the Cuno line you'll find the right type for the 
fiuid. . . the flow... the physical conditions 


Start with the nature of the fluid — acid, alkaline or neutral, corrosive,, inert, 
stable, unstable, etc. — and the nature of the solids it carries, the minimum size 
to be removed. Consider the flow — gravity, suction or pressure, maximum ve- 
locity, allowable pressure drop. And the temperature at filtering point, viscosity, 
operating conditions. 

Then decide how clean the fluid should be — how clean it is to start with, and 
how clean it should be kept. When these matters have been settled, the choice of 
a fluid-cleaning method is easy — because, in the Cuno line, you will find the 
filter that will keep flow on “‘Go”’. 

Three of the several types of filter Cuno offers are shown here. Adaptations of 
these are often made, under the direction of Cuno’s engineering staff, to meet 
special service conditions. Have us send you a copy of the Cuno Catalog. There 
is a coupon below for your convenience. 


| CUNO ENGINEERING CORPORATION ! 
1 109 South Vine Street, Meriden, Conn. l 
: Please send me a free copy of your new catalog. I am especially " 
interested in the services checked. 
{ 
Acids [JCoatings OPaint 
| Adhesives Oil 
| jAir ope Paraffin 
| |Alcohol | JEnamels 
jPyroxylin 
| (jJAmmonia \Flavors (Resins ! 
| JAsp ases 
Banana Pulp )Gasoline (jSizing 
| (Beer [Glue ()Soap 
1 CBever [Grease )Solvents 
(Cellulose |Lacquers ]Vegetable Oils 1 
Address... 
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Menthe Metal Hose for Every Industrial Use 


+++ that's a familiar refrain 
among engineers and pro- A 
duction men in every field 
—diesel, oil, power, ma- 
chinery, steel and many 
others. It's not hard to un- 
derstand why REX-WELD 
has achieved such high 
standing with users of 
flexible metal hose! 


For industrial men know that 
REX-WELD Flexible Metal Hose 
provides an added measure of 
strength and dependability for 
heavy-duty jobs. That's because 
it is fabricated from strip metal 
by a precision autogenous weld- 
ing process that makes 4 weld 
stronger than the tube. In addition, 
C.M.H.’s advanced “50- 
50” principle of con- 
struction produces deep, 
uniform corrugations 
with less working of the 
tube walls. The result— 
flexible metal hose with 
greater inherent 
strength ... extra flexi- 


RW’-89 Diesel 
Exhaust Unit. 


National Supply Company Diesel with 
RW-89 All-Steel Diesel Exhaust Unit. 


bility ... longer service life! 

They know, too, that REX- 
WELD has the ruggedness to 
withstand extremes of pressure 
and temperature. That, in addi- 
tion, it is leakproof in convey- 
ing searching fluids; pressure- 
tight; and able to withstand 
prolonged vibration, flexing 
and bending. 

Small wonder, then, 
that when the job calls 
for flexible metal hose— 
industrial men say, 
“Let's use REX-WELD!” 

Consult C.M.H. about 
how REX-WELD can 
meet your requirements. 


= 


HOSE Conponarion 


MAYWOOD, ILLINOIS 
Piants: Maywood and Eigin, Iii. 


field piping by lining it with cement. Re. 


ports that cement-lined ‘ “scrap” pipe fre- 
quently serves as well as new cement-lined 


pipe. 


“WEATHER Resistance of Cellulose Ester 
Plastic Compositions,” L. W. A. Meyer and 
W. M. Gearhart, Ind. and Eng. Chen.., 
Anal. Ed., March 1945, pp. 232- 239:— 
Reports results of an investigation in which 
a number of cellulose acetate and cellu 
lose acetate butvrate plastics were exposed 
outdoors in Arizona, Florida, and ‘Tennes 
sce for the purpose of studying the effect 
of weather on appearance and_ physical 
properties. 


“Errecr of Aeration on Hydrogen lon 
Concentration of Soils in Relation to 
Identification of Corrosive Soils,” Melvin 
Romanoff, National Bureau of Standards 
Journal of Research, March 1945, pp. 227 
241:—Records investigation which 
demonstrates the unreliability of pH meas 
urements of soil if samples have been 
air-dried. Concludes that, for the identifi 
cation of areas corrosive to iron and steel, 
pH! measurements should be made on soil 
samples in their natural field condition 


“Crap Steels for Corrosive Service,” 
H. S. Blumberg, Corrosion and Material 
Protection, Apnl 1945, pp. 11-16:—Gen 
eralized commentary covering mechanical 
properties of various backing and facing 
metals, methods for producing and meth 
ods for fabricating clad steel, economx 
considerations in the use of clad steel 


“PLANNING and Interpreting Corrosion 
Tests,” F LaQue and B. B. Knapp 
Corrosion and Material Protection, Apnl 
1945, pp. 17-23:—Points out many of the 
opportunities for error in Corrosion testing 
Many factors that can greatly affect corro 
sion rates are sometimes overlooked by 
investigators with the embarrassing result 
that test results are not borne out 
service. Some of the pitfalls listed are, for 
example: improper ratio between arca of 
metal and volume of test solution, neglect 
of waterlinc and intermittent immersion 
effects, improper ratio between areas of 
anode and cathode in galvanic studies. 


“Caste Trovuste Caused by Spilled 
Chemicals,” N. W. Thurston, Electrical 
World, April 28, 1945, pp. 80-81: —De 
scribes method used to locate point on 
underground power cable where a failure 
had occurred due to corrosion by chem 
icals spilled on the ground. Since “spilled 
chemicals” are not uncommon, any chem 
ical plant might someday find the tech 
nique useful. 


“Corrosion Resistant Anti-Fniction 
Bearings,” H. Habart, Iron Age, April 19, 
1945, p. 70:—Appraisal of Monel, stain 
less steel, and beryllium copper for us 
in anti-friction bearings. 


“Wexpinc Corrosion Resistant Alloys t 
Protect Process Equipment and Tech 
es of Lining Pressure Vessels,” J. 4 
Gallaher Petroleum Refiner, April 1945. 
. 106-113:—Comprehensive discussion 
of the techniques that have been used ® 
welding the Hastelloy alloys. 
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DAN GUTLEBEN, Engineer 


CONTRACTING EXPERIENCE, in 
which all of the expenditures for labor 
and materials come out of the private 
treasury, develops the habit of thrift and 
vigilance. When a contractor makes a 
mistake, he pays the price. We submitted 
a tender for a power house for a naval 
coaling station at California City. This 
building was to be erected just back of 
the sea wall and barely cleared the toc 
of a rock cliff that rose out of the water 
like the New Jersey Palisades. Our figure 
was low, but the government returned all 
of the bids. The next year, the plans 
were sent out again. Our estimator com- 
pared the figures of the year before and 
found everything in agreement as to the 
building, but he did not check the ex- 
cavation or notice that the building had 
been moved into the hill. In fact, he did 
not discover this until we started the job, 
and then we contributed the cost of blast- 
a a block of rock almost equal to the 
volume of the building. 


SOME ATTRACTIVE JOBS were 
brought to San Francisco in 1915 by the 
Panama Pacific Exposition. When the 
striving had to some extent mollified and 
the bidders were increasing the “age of the 
stenographer,” which was added for good 
measurement at the end of the cost esti- 
mate, we also joined in the competition. 

We obtained several of the smaller 
buildings and some acreage of exhibits. 
We had an acre of installations for the 
U. S. Steel Corp., and just as delivery had 
been made of a carload of nails with the 
trade name of arch competitor C.F.&l. 
prominently displayed on the heads of the 
kegs, President Farrell arrived with a party 
of U. S. Steel officials. He pointed out 
to the local manager the desirability of 
giving his contractor some instruction in 
reciprocal trade practices. 


THE DEPT. OF THE INTERIOR had 
made an appropriation for a mining ex- 
hibit under the Mining Building. This 
building was supported on pile stilts on 
tide lands which had been filled by hv- 
draulic dredging. ‘The Government's plan 
was to level the mud in the cellar and 
build a waterproof floor and retaining wall 
to provide a dry cellar covering an acre in 
area. The floor level was two feet below 
mean tide. The specifications anticipated 
a heavy seepage of water during periods 
of high tide, and accordingly, the bids 
for concrete work came to about $30,000 
which exceeded the appropriation for that 
portion of the work. 

With the Government's approval, we 
tevised the specifications and did the job 
for $6,000. We found that the clay fill 
that had been pumped in possessed im- 
petviousness to a considerable degree. It 
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was more cconomical to let the water 
come in and then pump it out than to 
build a concrete slab heavy enough to 
make a dry floor. A drain ditch was there- 
fore dug around the perimeter, and the 
entire area serviced with a network of 
drain tile heading up in a central sump 
where an exhibitor’s automatic mine pump 
was installed. The entire area was paved 
with a 3-in. concrete slab of concrete 
finished with a broom. Incidentally, the 
water oozing out here and there and flow- 
ing in gutters to the sump imparted to 
the mine a realistic look. The total cost 
was a few hundred dollars for the tile and 
8 c. per sq. ft. for the paving. 

After this, there followed a profitable 
job of installing make-believe mines and 
tunnels and a variety of mining machinery 
exhibits. For leveling the mud in the 
cellar, it was expedient to employ a pair 
of mules. As the building was closed 
around the walls, the only means of access 
to the new mine was by way of a trap 
door in the floor. The mules were there- 
fore delivered by the aid of chain hoists. 
They exhibited a certain cantankerousness 
that would have made exciting recording 
if amateur movie cameras had been avail- 
able. After a few days the mules learned 
to enjoy the experience. 


AN AUCTIONEER traveled from build- 
ing to building at the conclusion of the 
exposition and auctioned off each structure 
in turn to the highest bidder under the 
stipulation that the bidder remove the 
building and level the site. Phil trundled 
along with the crowd. At the front steps 
of the New York City Building, which 
had been built at a cost of $250,000, he 
joined the sport and the entire building 
was knocked down to us for $250. Some 
timbers were salvaged that were useful 
for current jobs. When we had given 
effect to the value of these and counted 
the cost, the returns were just about what 
a good bonfire would have brought if a 
tabble of football celebrants had beaten 
our wreckers to the job. 


McCLINTIC-MARSHALL (Bethliehenr 
Steel) were furnishing prison cells for Al- 
catraz. This federal prison was then called 
“disciplinary barracks” and was used only 
for temporary detention of service men 
whose exuberance occasionally exceeded 
established limits. McClintic’s contract in- 
cluded supervision of the prison labor in 
the erection of the cells. During a spell of 
indisposition of Engineer Kyle, we substi- 
tuted as supervisor. Progress dragged be- 
cause of the smallness of the crew of prison- 
ers, and we complained to Colonel Turner 
that this was unreasonably extending our 
tour of duty. He made immediate correc- 
tion by calling the Presidio and instructing 


the sergeant of the guard to crack down on 
his interpretation of the rules. In a few 
days the crew was doubled. 


A “SWELL” RIVER was the Salinas in 
California. It provided many a lucrative 
job along with some comedies and trag 
edies. It starts in the wooded hills east of 
the coast range and serves as an inter 
ceptor for the drainage from the Sierras. 

In the winter, it becomes a torrent while 
in the summer it hides under a streak of 
sand. Sometimes a cloudburst cleared out 
the bed from source to mouth. For a few 
months the river became a barrier. Then 
as the water receded, the roadmaster spread 
some crushed stone on the sand, and 
made a ford that was passable provided 
the magneto was high enough above the 
running board. Otherwise a farmer was 
conveniently at hand with a team of 
horses and an itching palm. His job pos- 
sessed a nepotic quality, being an appoint- 
ive perquisite of the district supervisor— 
a “plum,” in the vernacular. Its season of 
lucrativeness was extended as the water 
lowered by allowing the ruts to depress 
the roadway. 


ENGINEER PARSONS of San Luis 
Obispo County designed a substantial 
structure for the Paso Robles crossing and 
stretched the program for the rest over a 
four-year period to synchronize with the 
activities of the tax collector. 

A great crowd of bidders met at the 
court house for the public opening of the 
bids. When our bid was announced, a 
shrill whistle, after the manner of a re- 
leasing air brake, was let out by some wise- 
heimers and there was a gleeful stage 
whisper, “Another amateur bridge builder 
about to go on the rocks.” Our winning 
bid at about $75,000 was $10,000 below 
the nearest competitor's. The job included 
three 170-ft. pin-connected spans with 
foundation piers sunk through the water- 
laden — below the usual scouring 
limit of the floods and there resting on 

iles. 

: By act of God, Inspector Charlie Cliff, 
brother of the district supervisor, was a 
farmer. He had some squeamishness about 
even number of spans. It wasn’t lucky. A 
bridge should be divided into three or five 
trusses. By avocation, Charlie was a bache- 
lor. He lived in a tent under an oak at the 
bridge site and arose with the whistle of 
the four o'clock Southern Pacific train 
from San Francisco. On our occasional 
arrival on this train, he insisted on our 
sharing pot luck with him. 

When Brother Phil had laid out the 
center line of the bridge and established 
the elevations, Charlie purchased a car- 
penter’s level and a package of tacks at the 
“five and dime.” He drove a tack into the 


215 


chy 
thon 
tain 
use 
ys to 
‘ech 
945 
$101, 


WESTON THERMOMETERS 
are stable and rugged over wide temperature ranges 


Here are advantages of Weston All-Metal Industrial Ther- 
mometers that provide long-term dependability for Diesel 
engine applications and for industrial heat control. 


e WESTON all-metal temperature element has proved 
its stability throughout the years. 


e Rugged all-metal construction resists vibration, shock 
and other mechanical abuse. 


e Large gauge-type scales permit accurate readings 
even from a distance, 


Weston All-Metal Industrial 
Thermometers are available in 
types and sizes for most applica- 
tions, with stem lengths from 
2%" to 48”. Ranges + 1000° F 
to — 100° F. Literature sent on 
request . .. Weston Electrical In- 
strument Corporation, 617 Fre- 
linghuysen Avenue, Newark 5, 
New Jersey. 


THERMOMETERS 


216 


top of the level at cach end to delineate 
the line of sight, mounted the level on an 
improvised Jacob staff, and with this device 
he “found” that Phil’s elevation on the 
far side of the river, obtained by the use 
of a precision instrument costing $300, 
was three feet low! Phil thanked him, 
reimbursed him for his 25-cent expendi 
ture, but used his own levels. 

Phil got underway with the reinforced 
concrete caissons and they were sinking 
gracefully as excavation proceeded until 
suddenly the sand boiled up on the inside 
and threw the big box out of plumb 
Fortunately, Phil had some piles driven by 
that time, and with the aid of these and a 
load of straw to retard the flow of sand, 
he controlled the sinking till gravel bed 
was reached. 

After the caissons were brought to an 
even keel and filled with concrete, Phil 
pushed the job to completion and wound 
7 with a profit. Parsons was mystified 
when he occasionally observed a departure 
from his specifications, and the substitu 
tion of materials of higher quality and 
price, but the fact was that these items 
had been included in the estimate where 
we thought that the job deserved it. 


PILE DRIVING, in our San Francisco 
operations, had been sublet to a well 
known waterfront outfit. The Paso Robles 
bridge, 250 miles south, was estimated in 
our own office and accordingly it was 
ethically permissible for us to seek quota 
| tions from the field. 

It was generally believed that there was 
an understanding among the pile drivers 
of the time under which they would swap 
courtesy bids. The “competitive” figures 
that we received tended to corroborate the 
suspicion. Under this proposition, the con 
tractor who was earmarked for a certain 
job would be the only one to prepare an 
estimate. He would tell each bidder how 
much to bid, and he himself would add a 
modicum to his price to reimburse each of 
the “contenders.” We could not use the 
= Some weeks later the low bid 
der called up to ask when we wanted him 
to start. The answer was that we had built 
a rig, purchased equipment, hired a crew 
of local dumb-bells and finished the job, 
having spent for the entire operation, in- 
cluding the cost of the plant, one-half the 
amount of his bid! 


THE NEXT YEAR the County awarded 
us a little bridge at Atascadero and a 200- 
ft. pin-connected span over the Salinas 
about 18 miles inside the wilderness cast 
of Santa Margarita. The farmer inspector 
explained that he held the job by the favor 
of the supervisor of the district. He ad- 
mitted that he liked the daily pay, but 
lacked the qualifications. However, he de- 
sired to cooperate to the end that the job 
would be a credit to everybody! 

One day, while plowing uphill through 
the dust on a single-lane road towards the 
bridge site, the chronicler met a farmer 
head-on carting some red-leaded eye-bars. 
Eye-bars are not articles of ordinary com- 
merce. Inquiry led to the information that 
the inspector and the foreman at the 
bridge had instructed him to deliver the 
bars to the village horse-shoer to have 


them cut off and rewelded as they were 
} 
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ob. ing exclusively Morse-designed vibration. They are constructed 
~~ rubber biscuits preloaded to eliminate all action between 
in assembly, they require Oval Fonae type in metal-to-metal surfaces; are 
° ° eleven sizes - pounds 
ed no lubrication and are sealed to 725-foot pounds of torque. therefore trouble-free and long- 
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= direct drive with no power loss, Morflex tough, dependable service. Call the Morse 
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ut reduce bearing wear, permit slight angular information on your specific applications. 


SPROCKETS CHAINS FLEXIBLE COUPLINGS CLUTCHES 


AORSE CHAINS 


MORSE CHAIN COMPANY e¢ ITHACA,N.Y. ¢ DETROIT 8, MICH. « A BORG-WARNER INDUSTRY 
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C,H, 
218.5°C 
Freezing point.................. 45°C 


@ Reilly Para Ethylphenol is offered in a 95% pure grade. 
Produced from critical materials it is now available in ex- 
perimental quantities. Commerical quantities can be mace 
available through allocation for essential war applications. 
Para ethylphenol is suggested for experimentation directed 
to the manufacture of pharmaceuticals, insecticides, fungi- 
cides, dyestuffs, plasticizers, anti-oxidants, synthetic plastics, 
disinfectants, additives to lubricants and gasolines, wetting | 
agents and in various organic syntheses. | 


PRODUCTS 


A Dependable Source of Supply 


for Coal “Jar Products, 


@ With unusual production and delivery facilities, 
plants in 17 strategic locations, and offices in major cities, 
Reilly offers a complete line of coal tar bases, acids, oils, 
chemicals and intermediates. Booklet describing all of these 
products will be mailed on request. 


REILLY TAR & CHEMICAL CORPORATION 
Executive Offices: Merchants Bonk Building, Indianapolis 4, Indiana 
2513 S. DAMEN AVE., CHICAGO 6, Ili. + 500 FIFTH AVE., NEW YORK 18, N.Y. 
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l4-in. too short! These eye-bars were 
forged by the American Bridge Co. under 
whose system of imspection there can be 
no crror. The farmer was therefore ordered 
to return his load to the job 

Vhe bridge was completely erected ex 
cept .the eve bars at one end-panel. Re 
checking disclosed that the falsework had 
settled. In an hour's time the low points 
were jacked up and the bars slid easily inte 
place. If they had been cut off, the job 
would have been delaved three months, as 
the method of making safe welds in such 
an important member had not yet been 
developed. Within three months, the flood 
would have washed the falsework and the 
bridge into the river. 


BY NIGHT the chronicler headed back 
towards Paso Robles where a comfortable 
guest house was available. The darkness of 
the night gave the crooked road and the 
thick forest a spooky look. As the car was 
getting a good start down a ravine so as to 
make the following hill im high (a favorite 
sport m 1915), a bulls-cve lantern swung 
across the road. ‘The first impulse was to 
accclerate past the light but a sharp “halt” 
and a glistening gun barrel counseled com 
phance 

the hold-up man, amid profuse pro- 
fanity got in the back of the car, bran- 
dished his gun, and ordered procedure 
directly into Paso Robles. It was mystify 
ing that he did not shun the bright lights 
Ilowever, after turning several corners, a 
saloon was reached and by orders of the 
hold-up man, we cntcred the rear door 
Within, he announced, “Here he is!” The 
sheriff. headquartering there, greeted 
“Hello, Dan!” After explanations, the 
green deputy sheriff admitted that he had 
the wrong mant 


GETTING THE CONTRACTS [trom 
San Louis County grew to be a habit. ‘Ihe 
next year we were awarded a bridge 4! 
miles east of Paso Robles and one at Chan 
don, 15 miles beyond. These being locate 
in Supervisor Cliff's territory, the inspe 
tor’s plums were assigned respectively t 
brothers Charlie and Norman. The founda 
tions were pushed through with dispatch 
but the steel was delayed by World War | 
priorities. It became evident that an cv 
tension of the contract period would lave 
to be requested at the next mecting o! 
the Board. It was rumored that Supervisor 
Cliff would be agreeable but “of course 
the contractor would be expected to 
reimburse the County for the wages of the 
inspectors. 

To counteract this, we also launched 4 
whisper that the contractor would. of 
course, cheerfully pay the inspector's wage 
for the time actually spent on the job 
Our watchman’s log had shown that these 
two brethren had made only one short 
inspection trip per week to the bridge 
sites while the rest of the time was spent 
attending to the crops. ‘This was in iced 
the proper thing to do, since there was ne 
work in progress on the bridges anvwat 
At the next mecting, Supervisor Clif 
moved that “the bovs” be given an exten 
sion of six*months without penalty 

he delay in the steel brought the crec 
tion of the Chandon trusses into the 
hazardous scason, Cloudbursts came with 
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ing— NOTE Special Clamping Fix 


90° Elbows 

HE manufacture of Stainless Steel Welding Fittings are annealed, blasted, and 
Fittings and Tubing to exact dimensions assivated for best corrosion resistance. 
and uniform standards required us to design he ends are accurately machine cut and 


and develop much specialized equipment. beveled to 37!2° with approximately 
Photograph above shows special clampin 1/16” straight face. The radius of each El- 
fixture used to assure precision facing a | bow is 1!/2 times the nominal pipe diameter. 
beveling of 90° Elbows. It is indicative of the The uniform accuracy of Pittsburgh 
care that is exercised in the manufacture of Piping & Equipment Company Stainless 


_ all of our Stainless Steel products, whether Steel Fittings assures dimensional accuracy 


it involves a single fitting or large, intri- in your sub-assemblies which simplifies and 


elding Fittings include an Send us your specific requirements. 
Elbows, 180° Return Bends, Reducers, Tees, Complete information will be given promptly 
Caps, and Lap-joint Nipples. without obligation. 


I.P.S. sizes range from 2" to 10”; tube 
sizes from 1” to 24”. Available in Stain- 


less Types Nos. 304, 316, 321, 347; also STAINLESS STEEL DIVISION 


furnished in other analyses. 


“BUY MORE WAR BONDS 


“ded EQUIPMENT Y 


Finished 1. P.S. 
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ENGINEERING 
EXCELLENCE 


Photo shows an installation 
of three 3-stage “R-C" Cen- 
trifugal Blowers. Capacity 
of each, 15,000 CFM; pres- 
sure, 7.75 |bs.; speed, 3,565 
RPM. 


When you invest in an “R-C” Centrifugal 
Blower or Exhauster, you will find that every 
detail of construction has been given engineer- 


APPEARANCE 
may not fell 
the whole story 


A watch with 7-jewel works 
in a cheaply-plated case 
may look, when new, just as 
good as a 21-jewel works 
in a solid gold case. The 
true value shows up in per- 
formance—and time is the 
test. 


ing consideration. Design effort has been ex- 
pended on each part to assure its proper func- 
tioning with all other parts, and thus make the 
whole a masterfully engineered job. 


An investigation of Roots-Connersville Cen- 
trifugal Units in action will convince you that 
their highly efficient and smooth operation are 
the resylt of engineering excellence—from the 
inception to the installation of the unit. 


ROOTS-CONNERSVILLE BLOWER CORP. 
One of the Dresser Industries 


509 Illinois Avenue, Connersville, Indiana 


WRITE FOR BULLETIN 120.8.12 
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out warning. When the sky turned black 
one evening, we had completed all of the 
spans but one, and this one was resting 
on the falsework complete except as to thc 
last two panels. By the light of lanterns 
and bonfires, we kept at it till we reached 
the last bent of falsework which was sup 
ported on a higher sand bank and seemed 
more safe. We got the unfinished end 
anchored with cables to the concrete abut 
ment when the wind and storm forced 
cessation of work 

Daylight brought a “rainbow in the 
morning.” All of the falsework had been 
washed out except the bent under the 
unfinished end! This one sagged, but the 
anchors held it long enough to permit 
installing the steel that transferred the load 
to the abutment. In the evening, the 
falsework drifted away with the flood. 


THE COUNTY SUPERVISORS ha: 
overlooked an obligation to buy $50,000 in 
War Bonds and the budget was therefor 
short by this amount, while the new tax 
levy was several months off. Most of this 
was due on our contracts. Some littl 
creditors were threatening to sue the 
Supervisors or their bondsmen, so Chair 
man Black invited a conference at the next 
mecting of the Board at San Luis Obispo 

It was always a pleasure to visit the 
village with its settlement of Swiss farmers 
Besides, R. E.. Jack, former superintendent 
of the big Spreckels sugar works, lived 
there and we were projecting plans for the 
rehabilitation of the defunct sugar house 
at Corcoran, California. Furthermore, good 
old father Sinsheimer lived there, and it 
was possible to sncak down to Huntington 
Beach occasionally where Sid Sinsheimer 
was building the first of the Holly Sugar 
Corp.'s California factories. 

Anyhow, Chairman Black explained that 
the Board had made an uncomfortable 
error in arithmetic and that some of the 
creditors were creating a disturbance. We 
told him to satisfy the vociferous creditors 
and delay our bill till the new tax levy 
came in. We knew, of course, that nothing 
else was possible and besides the County 
had one more sizable bridge scheduled 
for the next year! We took it on from 
force of habit and set up our construction 
camp at Miles near the famous Pismo 
clam farms. The job got started early in 
the spring, and so there was no competi- 
tion with the floods. The high water in 
the fall washed over the deck but the 
bridge stood as did all the jobs of San Luis 
Obispo County’s Engineer Parsons. 


ON THE OTHER HAND, at Nacimiento 
in Monterey County, there was a pat- 
ticularly freacherous stretch in the Salinas. 
A friendly competitor from San Jose got 
this job. He marked time while the good 
summer weather petered away, having 
scheduled the completion of the founca- 
tions to meet the arrival of the steel. The 
flood got him just as he was about to 
deliver the completed bridge to the 
County. Piers and trusses toppled over 
into the river. The County Engineers had 
not designed sufficient stability into the 
piers. As the wreck had occurred before 
the acceptance of the work, the County 
interpreted it as God’s punishment of the 
contractor for his procrastination. 
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K. E. Bell 


Kenneth E. Bell, technical director in 
harge of research and laboratories, has 
been elected a vice president of A. C 
Lawrence Leather Co., Peabody, Mass 
Mr. Bell, who has been with the com 
pany for 22 years, was graduated from 
M.LT. in 1917 with a degree in chemical 
engineering. Robert Sutherland, who has 
been with the company for 16 years has 
been appointed assistant technical director. 


Donald B. Keyes, director of OPRD and 
head of the chemical enginecring division 
of the University of Illinois, has been 
elected to reccive the Honor Scroll awarded 
mnually by the American Institute of 
Chemists. Presentation will be made in 
Chicago on October 26. 


Frederick L.. Hovde, assistant to the presi 
dent of the University of Rochester, has 
been named president of Purdue Uni- 
versity. A. A. Potter, dean of the school 
f engineering, will continue as acting 
president until Dr. Hovde will be able 
to assume his new duties carly in 1946. 
Dr. Hovde received his degree in chemical 
engineering from the University of Min- 
nesota in 1929. 


Camille Dreyfus has been clected chair- 
man of the Celanese Corp. of America 
and as such will continue to act as the 
chief executive officer of the company. 
William McC. Cameron and J. A. Larkin 
have been elected first vice chairman and 
second vice chairman, respectively, and 
Harold Blancke has been elected president. 
Other elections which will result in in- 
creasing the number of those active in 
Celanese management include F. T. Small, 
plant manager at Amcelle, Md., P. D. 
Cooper, plant manager at Celco, Va., and 

Price, yarn sales manager, to vice 
presiient; G. H. Richards to treasurer; 
R. O. Gilbert to secretary. 


James Creese, vice president of Stevens 
Institute of Technology since 1928, has 
been clected president of Drexel Institute. 
le assumes his new post October 1. 


S. D. Kirkpatrick 


Sidney D. Kirkpatrick, editor of Chiem. 
& Met., has been announced recipicnt of 
the Chemical Industry Medal for 1945. 
The presentation, made annually by the 
American Section of the Society of Chem- 
ical Industry, will take place in November. 


Gaston F. DuBois, vice president and 
member of the executive committee of 
Monsanto Chemical Co., has retired. 


William A. Bain, Jr., has been appointed 
head of the engineering department of the 
Easton Central Research Laboratory of 
General Aniline & Film Corp. 


B. H. Champion has been named assistant 
superintendent of Hercules Powder Co.’s 
Synthetics Department plant at Mansfield, 
Mass. 


David M. Houston has been appointed di- 
rector of the Export Department of Her- 
cules Powder Co. to replace Theodore M. 
Switz who has resigned, 


John F, G. Hicks, member of the glass 
technology staff of Corning Glass Works, 
has left for Sao Paulo, Brazil, to become 
a consultant for Corning’s affiliate, Cia. 
Vidraria Santa Marina, for at least a year. 


F. T. Beers, manager of the Du Pont, 
Wash., commercial explosives plant of 
E. I. du Pont de Nemours & Co., has re- 
tired. R. F. Boltz, manager of the Ala- 
bama Ordnance Works, succeeds Mr. 
Beers. 


Tien-Gi Ling, who received his Ph.D. 
under Prof. F. H. Rhodes of Cornell and 
who is now general manager of China 
Chemical Industries, Ltd., of Chunkking, 
is a member of the Technical Committee 
in the United States. 


G. Webster Rice has been appointed assist- 
ant manager of the Industrial Chemicals 
Division of McKesson & Robbins with 
offices in New York. He was formerly 
with J. T. Baker & Co. in Philadelphia. 
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Cc. S. Grove, Jr. 


C. S. Grove, Jr., formerly with the Du 
Pont Co., has accepted a position as pro- 
fessor of chemical engineering at the State 
University of lowa. 


C. E. Deeds has been appointed general 
superintendent of the Pigment Products 
Department of Sherwin-Williams Co 
with direct supervision of the a. 
White Lead and Coffeyville plants. . He 
will be located at Coffeyville. It has also 
been announced that R. A. Thomas, for- 
merly superintendent of the Coffeyville 
plant will become technical director there 
and George Prewitt has becn named su- 
perintendent of the White Lead Plant at 
Chicago, replacing Mr. Deeds. 


Bernard S. Friedman, has been appointed 


‘director of research and development for 
- the Reyam Plastic Products Co., Chicago. 


Dr. Friedman was previously associated 
with the Universal Oil Products Co. of 
Riverside, Tl. 


L. A. Belding, engineer formerly with 
General American Transportation Corp. 
and more recently with ~ J. Kaiser 
Co., has been named president of Harlan 
& Hollingsworth Corp. of Wilmington, 
Del. 


Kenneth O. Beatty, Jr., has been appointed 
the Wolverine Trufin Fellow at the Uni- 
versity of Michigan for the year 1945-46. 
He was famale professor of chemical 
engineering at Rhode Island State be- 
fore coming to Ann Arbor in 1944. 
The Fellowship was by the 
Wolverine Tube Division of the Calumet 
and Hecla Consolidated Copper Co., De- 
troit, Mich. 


Leo W. Rainard has joined the Institute 
of Textile Technology, Charlottesville, Va., 
for work on high polymers. 


James V. Winkler, formerly in charge of 
experimental engineering at the mag- 
nesium fabrication laboratory of Dow 
Chemical Co. in Bay City, Mich., has 
been added to the Los Angeles staff as — 
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HERES AN EXTINGUISHER 
THATS REALLY PANIC-PROOF/” 


Safety engineers don't use extinguishers. Actually, it’s the 
employees who are your real fire-fighters. 

That’s why Randolph “4”, lightweight and easy to use, is ideal 
for the amateur. Just ONE HAND snaps this unit from its bracket 
+ «+ one trigger-touch sends carbon dioxide gas deep into the blaze 
—kills the fire in split-seconds! 

A dry, odorless gas, carbon dioxide cannot damage equipment or 
conduct electricity. It leaves no stain or mess... actually disappears 


when the fire is out! Approved by Underwriters’ Laboratories. 


SIMPLIFIES 


FIRE-FIGHTING 


FREE! Send me your new, 16-page booklet “Sharp- 
shooting at Flames.” Illustrates how to fight fires and 
protect property with fast-action carbon dioxide gas. 


Nate 

Address. 
8 EAST KINZIE STREET 
CHICAGO 11, U.S. A. 


development enginccr for magnesium on 
the West Coast. He will give technical 
aid to manufacturers who are fabricating 
and using magnesium. 


Allan B. Clow has been appointed to the 
newly created position ms executive vice 
president and general manager of Gallo. 
whur Chemical Corp., New York. Mr 
Clow was formerly assistant to the gencral 
manager of Calco Chemical Division of 
the American Cyanamid Co. 


| J. Hoy Robertson, formerly associate edi 
| tor, has succeeded T. H. Jones as editor 
| of The Industrial Chemist and Chemical 
Manufacturer. 


Edward Van der Pyl has been appointed 
superintendent of the Norbide Plant by 
Norton Co., Worcester. He has been with 
Norton for 30 years and for the last few 
has been specializing in development work 
on Norbide and diamond products. 


Arthur C, Dreshfield is now technical di- 
rector of H. P. Smith Paper Co., Chicago. 
He was formerly director of operations 
of the Paper Makers Chemical Division 
of the Hercules Powder Co. at Wilming- 
ton, Del. 


Harry A. Feldbush, formerly works man- 
ager of the Holyoke, Mass., plant of 
Worthington Pump and Machinery Corp., 
has been named vice president in charge 
of engineering for the entire corporation 
with headquarters at the general offices in 
Harnson, N. J. Ralph M. Watson, for 
metly chief engineer of the Centrifugal 
Engineering Division, has been appointed 
assistant to Mr. Feldbush. 


professor of chemical engineering at the 


| Philip G. Murdoch has been appointed 
\. and M. College of Texas, where he 


will conduct graduate courses and te 
search. For many years Dr. Murdoch was 


issociated with the Shell Oil Co. 


U. S. Department of Agriculture Regional 
Laboratory, Albany, Calif., recently joined 
the research staff of the Philadelphia 
Quartz Co., Philadelphia, Pa. 


C. S. Teitsworth, vice chairman of thc 
manufacturing committee of Socony- 
Vacuum Oil Co. has been made chairman 
of that committee to succeed W. F. Burt 
who has been made a vice president and a 
member of the executive committee. 


Reynold C. Merrill, formerly with the 
| 
| 


Maurice C. Taylor, formerly manager of 
rescarch at the Niagara Falls Laboratories 
of the Mathieson Alkali Works, has been 
appointed resident director of research an‘ 
development. Other research department 
changes include: J. Douglas MacMahon, 
heretofore assistant manager of the sales 
department has been named assistant to 
the technical director; C. N. Richardson, 
superintendent of pilot operations, be- 
comes manager of research engineering. 


Earnshaw Cook will resign on January ! 
from his position as chief metallurgist of 
the American Brake Shoe Co. He will be 
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succeeded by Raymond H. Shaefer, who 
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Official U.S. Navy Photograph 


Columbia keeps i its fleets of Chlorine and Caustic Cars 


One of the highly important factors in our Navy's successes has been the main- 
tenance of the various fleets at sea for an extraordinarily high percentage of time. 
Officers fly back to bases in advance of their fleet's return, for example, to assemble 


Typical Records . . « supplies for immediate loading. 


4742 miles eg eth ihe ot ieee Columbia, too, speeds the turnaround of its fleets of special cars. Inspection, 


within 118 days. reconditioning and loading are handled with all possible dispatch in order to 


Chlorine Cor PPGX 223— increase the productivity of every car. 
8,639 miles in 98 days, also to 8 industries. 
Coustie Car GATX 32934— Customers and carriers have co-operated in speeding turnarounds and rolling 


12,615 miles in 140 days, 14 different industries. | up the miles for a most impressive record for these fleets. This continued team- 
Caustic Car GATX 32941— work, especially while demands on transportation facilities remain high, will be 
10,026 miles, delivering t0 18 indvatries in I140dayx 4 in the delivery of greater volumes of these essential war supplies. 


PITTSBURGH PLATE GLASS-COMPANY + COLUMBIA CHEMICAL DIVISION 
GRANT BUILDING, PITTSBURGH 19, PENNSYLVANIA 
Gikago * Boston * St. Louis * Pittsburgh * New York * Cincinnati * Cleveland + Philadelphia * Minneapolis * Charlotte * San Francisco 


Seda Ash * Caustic Soda * Sodium Bicarbonate * Liquid Chlorine * Silene EF (Hydrated Calcium Silicate) * Calcium Chloride * Soda Briquettes 
Modified Sodas * Caustic Ash * Phosficke * Calcene T(Precipitated Calcium Carbonate) * Calcium Hypochlorite 
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HEATERS 


THAT WITHSTAND THE 


COR 


One piece cons- 

truction heatin 

SECTIONS sections (patented 
of high test cast 
iron and will with- 
stand steam pressures up to 250 lbs. 
No soldered, brazed, welded or ex- 
panded connections to become loose 

or develop leaks. 

No electrolysis to cause corrosion, 
break-downs, leaks or heating iail- 


ures. 
That’s why GRID Unit Heaters will 
withstand e corrosive fumes in 
chemical plants without mainte- 
mance. As one Midwest chemical 
lant reports, “The materials used 
its rication are ideal for pro- 
viding corrosion resistance.” After 
8 years of continuous operation an- 
other chemical plant reports, “We 
have found cast iron construction 
stands up very well oqainst the 
corrosive fumes of HCl, Cl’, etc. and 
there has been no maintenance on 
the units. We certainly recommend 
GRID for installation where corro- 
sive fumes exist.” Is it any wonder 
that chemical plants are installing 
GRID Unit Heaters? Complete data 
and capacity tables upon request, 


SEND FOR TODAY 


New booklet “Corro- 
sion in Unit Heaters” 
contains information you 
should know before you 
install a unit heater. It 
is free upon request. 
Send for it today. 


RAY MANUFACTURING CO. 


has been assistant chicf metallurgist since 
1943, 


J. Davidson Pratt, previously gencral man- 
ager and secretary of the Association of 
British Chemical Manufacturers has been 
appointed director and secretary. 


C. H. Greenewalt has been appointed as- 
sistant general manager of the Pigments 
Department of E. 1. du Pont de Nemours 
& Co. For the past six months, Dr. 
Greenewalt has been an assistant director 
of the Development Department. Pre- 
viously he was technical director of the Ex- 
plosives Department. 


Carl E. Cummings has been named to 
succeed the late Allan V. Ritchie as super- 
intendent of Texaco’s Beacon Research 
Laboratory at Beacon, N. Y. Col. Cum- 
mings was recently released by the United 
States Army, which he served as deputy 
chief petroleum supply officer for the Euro- 
pean Theater of Operations. 


Nils Anderson, Jr., has been appointed 
president of the Casein Co. of America. 
He was formerly chief of the plastics sec- 
tion, Chemicals Burcau, WPB. 


H. C. Van Brederode and J. P. Holmes 
have been clected vice presidents of 
Celanese Co. 


Amold H. Smith has been appointed di- 
rector of the Foreign Department of Mon- 
santo Chemical Co., to succeed Herbert 
M. Hodges who will retire. 


OBITUARIES 


Richard N, Mullikin, 57, control man- 
ager of the Du Pont Co.’s Organic Chem- 
icals Department, died August 6. 


William B. duPont, 31, manager of the 
Industrial Division of the National Radi- 
ator Co., Johnstown, Pa., died in Johns- 
town August 9. 


John B. Berryman, 83, chairman of the 
board of directors of the Crane Co., died 
in Chicago August 10. 


Richard B. Earle, 69, research expert and 
a —s in the devclopment of synthetic 
rubber, died August 13. 


Philip H. Noyes, 43, an engineer with the 
Oliver United Filters, Inc., died in Chi- 
cago August 18. 


John A. Hanley, 54, superintendent of 
—< manufacturing facilities of the Pitts- 
urgh Plate Glass Co. died August 24. 


Erich Loewenstein, 58, biological chemist 
at Bausch & Lomb Optical Co. died in 
Rochester August 27. 


Robert B. Harper, 63, vice president of 
the Peoples Gas Light and Coke Co., died 
in Chicago August 29. 


Orlando F. Weber, 66, founder and 
former president of Allied Chemical & 
Dye Corp., died in New York Septem- 
ber 6. 
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Victory 
Came 
Test 
Tube... 


That’s more than a figure 
of speech. The chemical 
industry made many im- 
portant contributions to 
our great military victories 
in Europe and in the 
Pacific, but one of the 
most important was the 
chemical industry’s part in 
the development of 
synthetic rubber. 


That story has been told 
to the American public 
by Bemis Bro. Bag Co. in 
the advertisement 
reproduced here which 
appeared in a recent issue 
of Time. 

In order to make this 
message available to an 
even greater audience, 
Bemis has prepared a 
poster-size enlargement 
(17 x 22 inches) in two 
colors with all advertising 
deleted. ‘This poster is 
available to you without 
charge. Write to Bemis for 
as many copies as you can 
use to advantage. 


BEMIS BRO. BAG C0. 


St. Lovis 2, Mo. 
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We can’t blame Adolph for calling us crazy. It was April 8, 1942... and the headline on 
Adolph’s morning paper read “U. S. SENATE SEES 700,000-TON SYNTHETIC RUBBER 
PRODUCTION BY '44.” You see, even after years of manufacturing, his own synthetic industry 
had never produced more than 110,000 tons per year... and it had taken years to equip the armies 
that were rolling through Europe and North Africa. "700,000 tons! Verruckt, those Americans!” 


ut that was 1942... before Adolph 

found out about free enterprise... 
« Yankee ingenuity...or good old- 
ishioned American teamwork, 

Our Senators knew what they were 
tking about, however, they'd seen the 
temical plants springing up all over the 
suntry. They knew that the chemical, oil 
ad rubber industries were pulling to- 
her... exchanging ideas and formulas. 


And they knew what most of us didn’t 
that for many years our chemists had 
tn quietly working on synthetic rub- 
*, and the results of these experiments 
krenow being pooled ... to bring near- 
fect manufacturing efficiency to the 
*w synthetic industry. 

Let's see what happened: In 1942, only 
Rout 40,000 tons of synthetic rubber 
mt out to fight./But by 1944, stream- 
med processes and new materials had 


shaved hours from manufacturing time, 
and madepossibletheproduction of more 
than 800,000 tons of synthetic rubber— 
an output that required literally scores 
of chemicals in unprecedented quantity. 

The chemical industry that has helped 
work this and many other wartime mira- 
cles will continue to provide new and even 
more startling discoveries after peace 
...as always, in the interest of greater 
service to industry and the development 
of a more comfortable way of life. 


Special Multiwall paper shipping sacks, many 
made by Bemis, are the principal containers 
used by this great new industry for its product. 


Bemis makes bags of almost limitless types 
and sizes for literally hundreds of different 
uses and new uses are developing daily. 
Remember, almost everything you eat, use or 
wear may make at least part of its trip to 
you in a Bemis Bag. 
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BEMIS BRO. BAG 


GENERAL OFFICES: ST. LOUIS 


Burlap, Cotton and Paper Bags 


24 PLANTS THROUGHOUT THE COUNTRY 


EVERY DAY 1S BOND-DAY—BUY ANOTHER ONE! 
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* Interesting Facts About Another Industry Through Which Bemis Bags Serve Every American Family ecb 
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OGOGEN 


ACTIVE OXYGEN 16 ON ACTIVE DUTY 


BECCO Peroxides and Percompounds, both 
erganic and inorganic, have been us 
throughout industry for mony years. Most 
of ovr products heave gone to wor. Some 
of them are, at present, available in 
fimited quantities while others are obtoin- 
able in reseorch samples only. We welcome 
_inqviries in connection with any of them 
_and will be glad to answer your questions 
as to uses, availability and deliveries. 


*Availoble in reseorch quantities only at present 


**Will be available after the war. 


BUFFALO 
ELECTRO-CHEMICAL 
COMPANY, inc. 


INDUSTRIAL NOTES 


John I. Thompson & Co., 1317 F St., 
N. W., Washington, is a newly-formed 
consulting ——— firm formed by 
John I. Thompson and associates. 


The Vulcanized Rubber Co., New York 
and Morrisville, Pa., has charged its name 
to Vulcanized Rubber and Plastics Co. 
The change was made because the new 
title is more descriptive of current activi- 
ties. 


The Girdler Corp., Louisville, has ap- 
pointed Lester N. Harrison southeastern 
district manager of the Votator division 
with headquarters in Charlotte, N. C. 


The Okonite Co., Passaic, N. J., announces 
that E. J. Garrigan former vice president 
and factory sales manager has ee ap- 
pointed vice president in charge of sales 
and will be responsible for all sales activi- 
tics of the company. C. E. Brown, Jr., 
has been moved from Washington to 
Passaic where he will serve as vice presi- 
dent and gencral sales manager. 


Laclede-Christy Clay Products Co., St. 
Louis, has named john L. Cummings vice 
president and director of sales and Julius 
A. Kayser vice president and general sales 
manager, 


Ampco Metal, Inc., Milwaukee, has made 
S. C. Lawson assistant general sales man- 


ager in charge of ficld operations. Philip 
F. Erlandson is castern zone manager at 
Newark, N. J.; Wm. J. DeMuth has been 
transferred from Buffalo to Newark where 
he becomes district manager; W. T. Peter. 
son has been transferred from Newark to 
Detroit where he is central zone manager. 
The Cleveland and Pittsburgh offices have 
Emil Svoboda as district manager; W. B 
McKenzic is the new midwestern zone 
manager and Jack Bybee is the new dis 
trict manager at Milwaukee. 


Diamond Alkali Co., Pittsburgh, has ap 
= B. H. Huffman supervisor of Pitts 
urgh district sales. Associated with him 
are D. G. Hood and D. W. Powell » 
sales representatives in Pittsburgh and the 
tri-state district. 


Worthington Pump and Machinery Corp, 
Harrison, N. J., has promoted Harry A 
Feldbush to the position of vice president 
in charge of engineering for the cntix 
corporation. He had been serving as works 
manager at Holyoke, Mass. 


R-S Products Corp., Philadelphia, has ap 
pointed Frank J. Schuman, Plant Eng 
neering & Sales Co., 117 West Ninth St 
Los Angeles, as district representative 


Chiksan Co., Brea, Calif., has formed the 
Chiksan Export Co. to handle export sales 
Headquarters will be at Brea with branch 


VESSELS 


LEADER BUILDS 


TANKS — KETTLES — FRACTIONATING COLUMNS 
HEAT EXCHANGERS and SPECIAL EQUIPMENT 


OF 
STEEL—STAINLESS STEEL—NICKEL—MONEL 
INCONEL — COPPER — EVERDUR — HERCULOY 
HASTELLOY — ALUMINUM and CLAD STEELS 


LEADER IRON WORKS, 


DECATUR. 


2200 N. JASPER 
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The striking contrast between opening or closing similarly sized 
valves manvally or with LimiTorque Valve Operators is clearly 
demonstrated in these drawings. LimiTorque Controls enable 
one man te operate valves up to 96” diameter by merely push- 
ing @ button at a centrally located master control panel or a 
convenient individual push button station. This permits the 
valve to function at maximum desired speed while eliminating 
oll physical to the workmen. 


Write us for more details . . . on your business letterhead, please 


Remote operation of 
valves from one central point with 
a full knowledge of their status at all times is en- 
tirely practical with LimiTorque. There are several types of 
LimiTorque Controls applicable for operating all types and sizes 
of valves and which can be adapted to existing equipment if 
desired. Floor stand controls can be furnished where it is not 
practical to fit the controls directly to the valve yokes. 
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TRIE AVE. AND G ST., PHILADELPHIA 34, PA. mew vorx - PittssuncH - cincaco LimiTorque Valve Controls 
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ppaoouction processes coordin- 

ated and synchronized with con- 
veyors assure a clean, orderly, effi- 
cient plant. 


Conveyors break the bortle-necks 
that cause confusion, congestion, 
loss of productive man-hours, 
reduced output. They channel the 
flow of material and products in 
process — work flows smocthly with- 
out halt or interruption and with 
the least manual hauling. 


Make the most of your produc- 
tive time — manpower — space — in- 


STANDARD CONVEYOR CO. 
General Offices: North St. Pav! 9, Minn. 
Seles and Service In Principol Cities 


vestigate all the things conveyors 
can do—the many ways they can 
earn money for you. 


Standard builds roller, belt, chain, 
slat, push-bar, power and gravity 
conveyors, spiral chutes, portable 
pilers, pneumatic tube systems. 
Standard Conveyor Company is 
equipped by experience and facili- 
ties to make yours a conveyor co- 
ordinated plant. Write for valuable 
reference book “Conveyors by 
Standard,” Catalog No. CM-95 


#fiices at 50 Clnirch St., Néw York, under 


Houston,“Tex., under the. management of 
G._R. Winder. 


Wyandotte Chemicals Corp., Wyandotte, 
Mich., has placed Edward Heiser jp 
charge of the é 

alkali division. He succeeds G. T. Robin 
son who has been transferred to Chicago 


the midwestern area, 
Moore Products Co., Philadelphia, has 
opened an office for Michigan, southem 
Ontario, and northern Ohio in the Penob. 
charge of sales and service, 
General Ceramics & Steatite Corp., Keas. 


as its representative in Louisiana and the 


equipment division. He will make his 


Tiering and Portable 
Ufting Machines Pilers 
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the direction of H. A. Maland,.@mm) at 


incinnati office of Michigan 


to manage J. B. Ford division sales in 


scot Bldg., Detroit. J. E. Gambrill is in 


bey, N. J., has appointed Philip H. LePean 


castern part of Texas for the chemical 


headquarters in the Second National Bank 
Bldg., Houston, Tex. 


Westinghouse Electric Corp., Pittsburgh, 
has acquired the B. F. Sturtevant Co, of 
Boston, Mass., which will become a wholly 
owned subsidiary and will operate as the 
B. F. Sturtevant Co., a division of West 
inghouse. Headquarters of the Westing 
house air conditioning activities will be in 
Boston but heavy-duty and industrial te. 
frigcration manufacture will continue at 
Jersey City. 


Brown Instrument Co., Philadelphia, a 
subsidiary of Minneapolis-Honeywell Regu- 
lator Co. of Minneapolis, has clected 
Henry F. Dever president to succeed 
Charles B. Sweatt. Mr. Dever also will 
serve as general manager to relieve E. B. 
Evieth who is in ill health. 


Gotham Instrument Co., New York, has 
named Robert H. Hix manager of its 
Chicago branch. Mr. Hix was associated 
for more than 20 years with the Tagliabue 
Co. and now will serve as midwestern 
representative for Gotham. 


The Galigher Co., Salt Lake City, Utah, 
has opened an office for its metallurgical 
and equipment division at 921 Bergen 
Ave., Jersey City, 


Velsicol Corp., New York, has appointed 
Wallace F. Helies as assistant _ man- 
ager in charge of sales research and market- 
ing. The corporation also has established 
an office in Detroit under the direction of 
Gus J. Mayer, 


Nordberg Mfg. Co., Milwaukee, has a0 
nounced that R. R. Shafter who is vice 
a and general manager of the 
Nordberg process machinery division wil 
also act as eastern manager of thc crusher 
division. Headquarters for both divisions 
will remain at 60 E. 42d St., New York. 
Jack Bond has been transferred from the 
Washington office to New York whiere he 
will cover the castern territory 4s sales 
engineer. 


Republic Steel Corp., Cleveland, has 


elected N. J. Clarke senior vice president 


CONVEYOR-COORDINATED 
PLANT BESPEAKS | 
AN EFFICIENT PLANT! 
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.egu- Photographs by courtesy of 
cted JOSEPH E. SEAGRAM & SONS, Inc. 
““ Designed and built by 
has 
t its 
iated 
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stem 
Jtah, 
rgical 
Engineers and Fabricators of 
Quality 
“ated 
on YEARS ago the Vulcan organization designed and built the: 
irket- first high vacuum Continuous Distillation Unit for ‘the production of 
, 4 Neutral Spirits. The product obtained from this first unit was of the .~ 
highest quality ever commercially produced. These results inspired the 
on 0 ‘| Vulcan Research and Development Division to seek still further improve: 4 
ments in high vacuum distillation technique. ree 
The distillation units shown in the above photographs, which now: 
in operation at the Lawrenceburg distillery of the Joseph E. Seagram ‘and | 
Sons, Inc., represent the culmination of efforts to produce Neutral: 
i Spirits of superlative quality. 
wi 
aa 4 Vulcan equipment and processes, including the high vacuum spray- — 
sigs type beer stills in which the fermented mash is distilled at room tempera-- 
- ture; and the Vapor Re-use method of distillation which effects substantial ~~ 
~ PROCESSES and EQUIPMENT savings in steam and water requirements, are important features of these — 
n the distillation units. The super-fine quality of the alcohol being produced is — 
re he the most tangible tribute to the engineering advances incorporated in © 
sales the design nl this plent. < 
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Provides infinite speed adjust- 
ability over wide range. Accu- 
rate at all speeds. Modern, com- 
pact open and enclosed designs, 
vertical and horizontal. Fifteen 
sizes—fractional to 87 h.p. Speed 
variations from 2:1 to 16:1 in- 
clusive. 


Simplified development of trans- 
mission. Mounts on standard 
shaft of any. canstant speed mo- 
tor. Forms actual drive to ma- 
chine. Sliding. motor. base is 
moved forward or back for speed 
changes. Ten sizes—fractional to 
15 h.p.; within: 4: 1 ‘Fange of vari- 
ation. 


REEVES MOTODRIV 


Combines in one compact, self- ° 

contained enclosure, constant 
speed motor, REEVES speed vary- 
ing mechanism and reduction 
gears (where required). Available 

im space-saving horizontal and 
vertical types—}4 to 15 h.p. 
Speed variations 2:1 to 6:1 in- 
clusive. 


Bosily instotled om any driven machine. For complete data, send for 96-page Catalog CM. 450. 
REEVES PULLEY CO., COLUMBUS, INDIANA 


REEVES Speed 


and J. M. Schlendorf vice president ; 
charge of sales. 


Westinghouse Electric Corp., Pittsburgh, 
has appointed Henry B, Ahlers assistant 
Ralph C, Stuart, vice president in charge 
of the lamp division at Bloomfield, 
Dr. Albert Brann was named manager of 
the division's specifications and standard 
department and Paul B. Tully was ap 
— assistant manager of lamp manu 
acturing. 


Link-Belt Co., Chicago, has placed A. C. 
Fellinger in charge of sales, power trans 
mission machinery, with headquarters at 
the company’s Ewart plant in Indianapolis 
He succeeds the late C, Walter Spalding 


United Chromium, Inc., New York, has 
clected Richard O. Loengard president and 
Theodore G, Coyle and Hugh D. Me 
Leese vice presidents. Messrs. Coyle and 
McLeese will continue as technical director 
and general sales manager, respectiveh 
The company recently opened offices 1 
Chicago and Dayton and plans to establish 
an office on the Pacific Coast. 


American Maize-Products Co., New York, 
has transferred Dr. B. F. Buchanan, te 
cently promoted to supervisor of researc! 
from New York to Roby, Ind. Mis 
Martha Scastrom has been named assistant 
to Dr. Buchanan in the company’s New 
York laboratory 


B. F. Goodrich Chemical Co., Akron, ha: 
promoted Paul C. Jones to the position 
of field technical manager. He had 
serving as technical representative on 
chemical sales. 


Kerotest Mfg. Co., Pittsburgh, has estab 
lished an = and warchouse at 331! 
East Slauson Ave., Los Angeles, with J. A 
Swaton as district manager for stecl valve 
and J. A. Norris district manager for the 
brass: division, 


_ General Alloys Co., Boston, has advance: 


L..J. Edwards from New England distnet 
manager to ficld manager working out ¢ 
Boston and supervising ficld engincenng 
and sales activitics of the national organ 
ization. B, W. Bittner takes over Mr 
Edwards’ former duties. 


Dow Chemical Co., Midland, Mich., has 
formed a new merchandising division for 
small package and consumer items with 
Sherman W. Putnam in charge. ‘I he new 
division is expected to concentrate 
specialty insecticides and certain fabricated 
magnesium articles, 


Pangborn Corp., Hagerstown, Md., be 
selected Howard E. Schellhase as distnet 
manager at Philadelphia to succeed Forest 
G: who died last Junc. 


Parts Development Corp., Sum 
mit, N.. J., has changed its name ! 
Hiingerford~ Research Corp. ‘This ® 
line* with’ a broadening of activities t 
cover product and process development ® 

all fields. of.industry. The organization n has 
moved to its new laboratory in Murra 
Hill, N. J. 
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New 


Complete body protection from head to 
toe against liquids and gases is provided 
by the sturdy, comfortable M.S.A. Rab-* 
berized Protection Suit, worn. for all- 
around safety in meeting chemical plant 
einergencies. Where réspiratory hazards 
valve are present, safe protection is-previded- 
the 3 when the Suit is tsed with the M.S.A.- 

‘ All-Service Gas Mask (right) or with the..« 
CONSTRUCTION DETAILS... -M.S.A. One- Hour Oxggen Br 


cstab 


A 


INCE cathingAp- J 
The M.S.A. Rubberized Protec. paratus (left). The Ail’Service Gas Mask 
ies tion Suit consists of a suit and is worn where any poisonous industrial 
rgan hood—available separately— gases—including- Carbon Monoxide—. 
Mr are encountered, and where there is suf- 
has cemented and strapped at all In high concentrations of gas or where 
n fr seams, and then vulcanized there “is any possibility of oxygen de- ~~ 
ps assure waterproofness. The ficiency, the One-Hour Oxygen Breath- ~ “ys 
¢ on Bloves and boots are perma- ing Apparatus should be used. 
cated nently attached to the suit. 
Available in Small, Medium, § Write today for complete details on this 
and Large sizes. modern M.S.A. protection equipment! ~- 
istrict 
orrest 
is MUNE SAFETY. APRBLIANCES. COMPANY. 
BRADDOCK, AMOMAS: ANO-MEADE STREETS” PITTSRURGH 8, 
Representatives in Principal Cities 


Connde: ‘WINE.SAFETY APPLIANCES COMPANY 


ONTO, MONTREAI AR val HLASGO' 
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WATER SYSTEMS 


—For Peaceful Cities 
and Busy Industries 


Waiting days are over! You can NOW go 
ahead with new building and expansion plans 
for a bigger and better Water System—a 
Layne Well Water System that will operate 
with the utmost efficiency—produce greater 
quantities of water at the lowest of all in 
power cost. 


Layne will need no time for conversion! 
The entire factory and all Layne Affiliated 
Companies with their drilling and installation 
crews are ready — and now are in action 
building Well Water Systems for all types of 
industries, cities, villages, mines, and irrige- 
tion projects. 


You will want your new well water system 
to embody the many outstanding and exclu- 
sive Layne features. You will want the Layne 
ruggedness of quality that insures longer life 
and the Layne unmatched high efficiency for 
low operation cost. 


Better write—or wire for full details of 
Layne’s all inclusive Well Water Develop- 
ment service. For catalogs, address Layne 
& Bowler, Inc., General Offices, Memphis 8, 
Tenn. 


LAYNE PUMPS 


every need for producing large 

uantities of water at low cost 
om wells, streams, mines or 
reservoirs. Send for literature. 


Layne-Arkansas Co., 
Stuttgart. Ark Lay Norfolk, 
Va. Layne- Deneral Co Memp’ 
Layne-Northern Co., Mishawaka, Ind. * La 
Louisiana Co.. Lake Charlies, La. * Louisiana 
Monroe, La. * Layne-New York 
New York City * Layne-Northwest Co Mil- 
waukee, Wis. 
* Layne-Texa 
Co. 


yne- 
city Mo. * Layne-Western 


Co. of Minnesota, Minneapolis, Minn. * Interna- 
Water Supply Ltd. Ontario, 
isp. 


London. 
ano Americana, 


! 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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RESEARCH REDELOYMENT 


Researcn during the next few years 
will be the most essential activity in indus- 
try. The assignment of a research organ- 
ization is to survey the whole field of sci- 
ence to find out what is of value to a com- 
pany’s business and the whole field of a 
company’s business to see where it needs 
the application of science. 

The possibilities of putting atomic en- 
ergy to work, of duthes ‘pplication of 
electronics, of catalysis aad particularly 
the fluid technique in catalysis, of devel 
oping gas turbines and jet propulsion are 
examples of the challenges petroleum re- 
searchers face today. 

Research should begin on its own door- 
step by investigating whether its own 


methods are of the best, because it has a 
monumental job ahead to be done with a 
relatively thin line of personnel, War re 
search workers face a problem of swift 
redeployment. They will have to be fast 
on their feet and determined to keep th 
company moving forward in both method 
and the products turned out. 

R. E. Wilson, St: andard Oil Co. (Ind.) 


before the company’s third joint technica! 
meeting, Chicago, June 18, 1945. 


PROSPECTS FOR RARE METALS 
IN INDUSTRY 


Rare metals whose names are now al- 
most unknown to the general public may, 
in the future, become as famihar as mag 
nesium, molybdenum, and aluminum—all 
of which have risen from obscurity in the 
past half century. 

Titanium and zirconium may become 
familiar as substitutes for stainless steel 
Only 15 years ago was a method perfected 
for obtaining these metals, together with 
hafnium, on a commercial scale. Titanium 
is regarded as having special promise 
since its ores are available in almost un 
limited quantities. Zirconium is useful as 
an alloy of copper. Such alloys containing 
only 7 percent zirconium have twice the 
strength of copper. 

Other rare metals finding increasing use 
include rubidium and caesium, both of 
which give photo-sensitive layers for defi 
nite wave lengths. Caesium cells are an 
important factor in recording sound for 


NGINEERED control of dust 
nuisance compares with guess-work 
systems as the modem vacuum cleaner 
compares with the old fashioned broom 
in good housekeeping. The only sensi- 
ble, economical way to control and 
collect fume or dust is to control and 
collect as much of it as possibie. 
Norblo automatic bag type equip- 
ment in some fume and smelter in- 


Nor 


THE NORTHERN 
6411 BARBERTON AVENUE 


Protect Your Profits Against) 
Dust Sabotage 


| 


stallations pays for itself within a few 
months. In any Norblo engineered 
installation you get advanced design 
insuring long life, slowest obsolescence, 
high efficiency and guaranteed per- 
formance. Norblo equipment includes 
also centrifugal and hydraulic types. 
Write for descriptive folders to help 
you make a preliminary survey of your 


needs — or tell us your problem. 


BLOWER COMPANY 
CLEVELAND 2, OHIO 
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THESE STEELS 10 SOLVE HIGH 
EMPERATURE PROBLEMS 


Secure maximum tube life per dollar invested by installing Timken Seamless Tubes bh 
made from the steels listed above. They offer you a wide choice of material ee oc 
to combat the severe operating conditions encountered in producing fuels of a ibe 
greater efficiency. ee 
Most of these steels are the results of a 17 year old research program carried ‘ 

on by The Timken Roller Bearing Company. They have remarkable strength at | 
elevated temperatures and offer stubborn resistance to heat, corrosion and oxida- 
tion. As a consequence they have been used by refiners in all parts of the world 
to solve some of the most difficult high temperature problems. 


Timken Seamless Tubes can be installed rapidly because they have good weld- 
ability and are supplied in the annealed condition to permit all the usual cold 
forming operations. 

Check over the above list. Pick out the steel that fits your particular problem. 
Then when you build new equipment or make replacements specify the analysis you 
have chosen. The results will be longer tube life, less downtime and greater profits. 
, Steel and Tube Division, The Timken Roller Bearing Company, Canton 6, Ohio. 


for complete information om the steels listed, write for IMKE 

Technical Bulletin No. 20, “A Guide For Users of High 

Temperature Steels”. TRADE-4ARK RES. PAT. 
LESS STEEL Tl 
— 
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CARRY OFF 


with corrosion-resistant readily installed 


é 
PIPE 


ar 


@ Here's a ready solution to most venting problems . . . includ- 
ing the problem of high installation and maintenance costs! 


Use easy-to-handle Corrosion-resistant 
Transite ‘S’ Pipe for vents, ducts and stacks 
Made of asbestos fiber and cement, Transite ‘S’ Pipe gives effec- 
tive and economical service in venting most fumes, vapors, 
dusts, gases, etc. in industrial operations. It is highly weather- 
resistant . . . Cannot rust. 


In addition to being strong and durable, Transite ‘S’ Pipe has 
a smooth interior surface and relatively low-heat conductivity. 


J-M Transite ‘S’ Pipe is made in I9 sizes: . . 2’ to 7" diameters 
in 10’ lengths, 8” to 36’ diameters in 13’ lengths. A complete 
line of fittings is available in the many sizes and shapes required 
for complex venting installations. 


To obtain complete information, write today for 
data sheets DS Series 336. Address Johns-Maaville, 
22 East 40th Street, New York 16, New York. 


the movies. Milligrams of barium, one of 
the most active metals, help give radio 
tubes their present long life. Tantalum 
is almost indispensable in the large power 
tubes used in radios. Indium, in very small 
amounts, decisively improves the corro- 
sion properties of the cadmium bearings 
used in airplanes. 

Columbium has a fine yellowish color 
and may one day be used for jewelry and 
tableware. Currently, it is employed chiefly 
in welding rods for stainless steel used in 
making chemical equipment. Selenium 
makes some super-rubbers in substitute for 
sulfur and also is used as a glass de-color 
izer and in photocells and rectifiers. Tel 
lerium gives lead a finer grain and greater 
stiffness in alloys. Rhenium, which is asso 
ciated with molybdenum and manganese 
minerals, is of interest to lamp manufac 
turers because of its very high melting 
point of 3,200 deg. C. 

Vanadium is better known than most of 
the rare metals since it is an important 
alloy of certain steels. Although scientists 
have been able to produce pure vanadium 
for a century, it is still one of the rarest 
metals and the world supply was only 
about 350 tons a year prior to the war. 

Boron, a metalloid, is available in vast 
quantities, but is one of the least studied 
of the rare elements. It is an extremeh 
hard element and is used in ferro-alloys 
Boron carbide is the hardest material after 
the diamond and a few years ago was 
placed on the market as an abrasive, for 
use in the nozzles used in sandblasting, 
and to replace jewels in watches. The most 
important uses for boron is for com 
pounds produced by the chemical indus 
tries for softening water, as fertilizer, for 
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timber preservation, and as a fireproofing 
| agent. 
Also on the long list of little known 
| metals are lanthanum, yttrium, gallium, in 
dium, thallium, germanium, gadolinium, 
| uranium, thorium, strontium, and_ beryl 
| lium. Further research on all these metals 
| will be required before they can leave the 
“rare” category, if at all. 
A number of the so-called rare metals 
robably could be made available by the 
ood thousands of tons a year if suff 
cient research could be done to perfect 
methods of extraction and to develop new 
uses. 


W. J. Kroll, Bureau of Mines Elect rode- 
velopment Laboratory, before Portland 
chapter, American Institute of Mining and 
Metallurgical Engineers, Portland, Ore. 

June 1, 1945. 


CHINA’S MINERAL RESOURCES 


Arter centuries of wandering in the 
wilderness of classical thinking, China has 
at last come into her own in the realm of 

| science and technology for her mineral 
| development. The hoary notion that 
| China is a great treasure house of mineral 


| is glaringly erroneous. Investigations ca 
| ried out in recent years by the Chinese 
Geological Survey have discounted the 
| rosy view. However, the mineral resources 
of China so far known may be considered 
adequate for the building of her industria 
structure after the war. 
The coal resources of China are mor 
_ than sufficient for the country’s needs ™ 
_ her postwar industrialization. The iron oF 
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“| A BETTER PLACE TO LIVE IN 
for 
ofing ‘When a furnace or anything in a confined space types—all designed to put the right amount of air 
needs attention, a Coppus Blower will make the where you want it, at lowest cost. 
yO interior livable in a short while, reducing down time. The blue band painted around each Coppus prod- 
ium, From the Coppus “Blue Ribbon” line of blowers uct signifies “Blue Ribbon” materials and work- 
_ and exhausters, you can find exactly the right ones manship, promising you long trouble-free service de- 
a a to help you save time and improve working efficiency spite the severe usage such portable equipment gets. 
on jobs where confined spaces must be cleared of For specific information check and mail the coupon. 
fumes or foul air... where heat Address ,Coppus*Engineering 
afk exhaustion threatens . . . where | Corporation, 229 Park Avenue, 
rfect equipment or material in process Worcester 2, Mass;Sales Offices 
) new needs to be dried. There are } in THOMAS’ REGISTER. Other 
Boiler Manhole Blowers and th “Blue Ribbon” Products in 
rode: Exhausters, Cable Manhole and SWEET’S CATALOG, CHEMICAL 
z and Tank Ventilators, Shiphold Ven- “BLUE RIBBON” PRODUCT ENGINEERING CATALOG, 


tilators, Heat Killers and other REFINERY CATALOG. 


| 


n the COPPUS ENGINEERING CORP., 229 PARK AVENUE, WORCESTER 2, MASS. 
Please send infermatioen ou how to plug Man-Hour Losses with air, 
iim 0 
vineral in tanks, tank steam-heated man per 

‘nerals oO around cracking stills. 
hinese | COOLING: fumes. 

the 0 wings, ete. 0 pace ror oO air men are 
ources | working o¢ material is 
idered on coke ovens. wires and sheets. drying. 
(Write h tal 

eds in I may heve). | 
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Another Chemical Problem tackled—and solved by an "N.F.E."* 


NIAGARA HANDLED THIS FILTRATION 


ABOVE ...A WNo. 200 
NIAGARA Filter with 15” x 10” 
removal door, vacuum receiver 
and discharge check valve. 


typical steam-jacketed 
uick-opening cake 
or cake washing. 
This filter is standard 
equipment for vegetable oil miscella clarification. 


of Ni- 


INSERT .. . Diagrammatic sectional draw 
ectively 


egara Filter illustrating how simply and 
@ two-thirds jacket is applied. 


@ Niagera Filtration E 


HOT! 


PROBLEM: 


Could Niagara keep it hot— 
and filter it at the same 
time? 


You bet we could— 
AND WE DID! 


It happened to be molton 
wax in this instance, but it 
could have been any one of 
a dozen similar chemical 
products which must be kept 
hot during filtration to de- 
crease viscosity. promote 
high flow rates and eco- 
nomical filtration. It 
could have been vege- 
table oils, magnesium 
sulfate, potassium chlo- 
rate, sodium tetraborate. 
glue, liquid soap or 
any of the many organic 
and inorganic salts which 
“freeze”, crystallize. 
harden—get like “molas- 
ses in January” — at 
normal temperatures. 


ineers solved the problem by JACKETING the Niagera 


Filter System! Niagara Filter Systems, because of their tank-type design and con- 
struction, are perfectly suited to complete or partial JACKETING—maintaining 
end controlling any specified temperature (thermostatically, if desired) — high 


or low. 


@ A jacketed Niagara Filter System can be heated with steam, Dowtherm or hot 
water (or cooled by brines, ammonia or cold water depending on the character 


of the product), and all areas are evenly heated (or cooled). 


insulated to protect the operator. 
@ No other type 


Jackets are easily 


of filter can match «a Niagara for such an application. It's a 


“hands down” logical choice. If your product will filter better or faster hot—cail 


in on N.F.E.* 
Are Sugar Substitutes Troubling You? 


Niagara Filtration Engineers are ready to give you 
real help on this current problem. By a simple, engi- 
neered treating-and-filtering procedure, and N.F.E.* 
can recondition, clarify, decolorize and deodorize 
such materials to meet Pure Food Act requirements. 
Samples processed without obligation. 


JUST OFF THE PRESS! 


The two-color eight-page booklet telling the 

of Niagara Filter _—— for the Chemical, Food, 
Fermentation and Process industries. It's yours 
free .. . write for Bulletin G-345. 


Niagara Filtration Engineer .. . 
@ trained, graduate engineer 
with years of actual field ex- 
perience in filtration problems 
of all kinds. The “know-how” 
of Niagara's staff of N.F.E.’s is 
attested by the highly efficient 
performance of every Niagara 
Filter Installation. This staff is 
at your service . . . at all times 
«++ @t no cost or obligation. 


CORPORATION 
BUFFALO 14,N.Y. 


Conedion Affiliate—Niagara Filter Corp. (Canada) Ltd. 
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resources, although less abundant, are ade 
quate to support a steel industry. Th, 
country is self-sufficing in manganese ang 
bauxite. In tungsten and antimony Ching 
is the world’s largest producer. Tin ang 
mercury exist in exportable amounts. Ching 
is very poor in lead and zinc and compar 
tively poor in copper and petroleum. 

China can be roughly divided into three 
metallogenetic provinces: North Ching 
the Yangtze Valley, and South China. fy 
North China the old pre-Cambria schist 
and gneisses are represented by the abund 
ance of quartz mines in which sporadic o 
currences of copper, lead, zinc, gold and 
silver are sometimes found in subordinate 
quantities; along the Yangtze Valley and 
Central China are found here and ther 
occurences of intrusions of dioritic rocks, is 
which occur the famous contact deposits of 
iron ore, in addition to minor quantities 
copper, lead, and zinc; in South China the 
igneous intrusions are of granitoid tvpe i 
which, or in the vicinity of which, occ 
in certain regions immense deposits 
antimony, tungsten, tin, and mercun 
Broadly speaking, most of the famous cod 
mines are now situated in regions northd 
the Yangtze, in which occur also the sed 
mentary deposits of iron in contradistin 
tion to the contact deposits of iron along 
the Yangtze Valley 

The hinterland of China may be called 
the wild west of China. Under the impad 
of the war this part of China has becom 
known to possess some sizable mineral & 
posits. Just witness the recent discovered 
of oil in Kansu, bauxite in Kweichow, all 
copper in Yunnan. 

An analysis of China’s mineral resourced 
points clearly to their adequacy for th 
creation of an industrial nation. ‘True, 
view of her shortcomings in certain miner 
resources, China cannot rival the United 
States in mineral production. However 
as China’s mineral resources are more com 
parable to those of Soviet Russia and # 
Soviet Russia has during recent yeas 
passed through successive stages of indus 
trialization, a patterning after Russia » 
fitting in the estimation of China’s futur 
production in minerals. 

With her past experience in coal mining 
it would be feasible for China to attam 
to the requisite production which is a litte 
above the proposed production. However, 
with regard to steel, cooper, alum@wm an¢ 
— due to the lack of technics 

ackground and to the shortcoming 1 
some of her resources, China at the mita 
stage may do well to confine herself to th 
proposed S— which, with the a 
ception of petroleum, are about onc fourt) 
of the requisite productions. 


ta 


pee! 


Cc. Y¥. Wang, before New School 
Social Research, New York, April 26, 1% 


THREE KINDS OF CARTELS 
In RECENT years there have becn vanoe 
pressures undermining our competitl 
enterprise system and pushing us towal 
a collectivist system under ever expandi 
governmental authority. The 
movement that recently has come fo! 
front to cartelize world trade under & 
ernment control through so-called “tae 
accords” is the greatest danger now threat 
ening economic progress in America 
Business and industry render thes 
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STROKE OF 


R the superior high-altitude per- 
meta of the Lightning and other 
irst-line American warplanes, give 
primary credit to their engine “lungs” 
—the CE Turbo-Supercharger—a mile- 
stone in research and design, and a 
triumph in metallurgy and production. 

Allegheny Ludlum collaborated on 
turbo-supercharger research for years 
before the war. Our chief contribution 
was the development of a commercial 
technique to centrifugally cast the super- 
charger diaphragm—an intricate sha 
which was formerly laboriously fabri- 
cated by welding. This casting, made of a 
highly complex alloy steel which main- 
tains its strength at red-hot temperatures, 


The Time Strinlese- Steel 


STOCKED BY ALL JOSEPH Tf. 


RYERSON & SON, 


THE SKE 


was much stronger, more durable and 
more efficient than the fabricated article. 
And, even more important, the way had 
been opened for quantity production. 

Already, in gas turbine work and other 
directions, these developments are bear- 
ing additional fruit. remember that 
the function of Allegheny Metal and our 
other special steels is either to do the 
thing that once seemed impossible, or to 
do better what is already being done. 
Let us help apply these materials to 
your needs for improved service in the 
face of heat, wear or corrosion. 


Allegheny Ludlum Steel Corporation 
Brackenridge, Pennsylvania 


W&D 9494-D 
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Photo courtesy Lockheed Aircraft Corp. 
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greatest service to the nation when they 


constantly produce better products and 

44a services at lower prices an efficiency 

OLDEST ANO LARGEST OF IN THE WORLD tis that reconciles a low cost policy with the 
payment of high wages. But that objec 

—* : tive can be realized only through constantly 
~~ PATENT CRUSHERS GRINDERS SHREDDERS ~ increasing the productive efficiency of 
everyone engaged in business and industry, 
It cannot be achieved under the restrictions 


bé 9 of bureaucratic control; nor can it be 

HELIX-SEAL achieved in the face of feather-bedding 

practices, whether imposed by government, 

labor or the owners of industry; and it 

cannot be achieved if we are going to adopt 

policies that remove both the stimulus 

and the means to increased efficiency by 

reducing alike the rewards for seeking it 
and the penalties for ignoring it. 

The word cartel means an arrangement 
whereby two or more independent enter 

rises undertake to restrict the production, 
fx the prices, and/or allocate markets or 
sales quotas covering commodities in which 
they trade. This is the so-called private 
cartel. 

A government-controlled cartel is such 
an arrangement under the direction or with 
the sanction of the government having 
jurisdiction over such enterprises and it 
usually contains provisions for the enforce 
ment of the arrangement. 

A super-state cartel is an arrangement 


. requiring independent enterprises to restrict 

@ Williams “Helix-Seal” 
»roduction, fix prices and/or allocate mar 

Mill viewed from above. f P 


ets, made pursuant to an international 
be raised proyiding ac- agreement or treaty between two or more 


coes to the interior for governments which undertake in some 
repairs and adjustments. manner to enforce upon their nationals 
the terms and conditions of such 
arrangement. dosed 
The private cartel embraces monopolistic . 
use in 
ee ractices in restraint of trade that . 
GRIND WET OR STICKY MATERIAL ee outlawed in this country for more -. 
than 50 years. The evil and reprehensible ie ty 
ee FINE GRIND- 1 00 10 325 MESH nature of such practices is beyond dispute. tatable 
Their effect has been to destroy initiative openec 
close the door of opportunity for new in UP to 7 
adie NO OUTSIDE SEPARATION NECESSARY dividual entrepreneurs; destroy smal! bus advant 
ness units; encourage inefficiency; raist 
ee prices and thus lower the standard ot 
INEXPENSIVE T0 INSTALL living. These fruits of the cartel system ae ace 
result in the freezing of industrial progress the ops 
° to the detriment of workers, ‘consumers 
® The Helix-Seal Mill grinds extremely fine, with- and ens with saving to invest. 
out the aid of outside separation. This is largely Few voices today are openly raised in gy. 7, 
rf bi defense of the so-called private cartel. But ¢ 
due to the long gringing surtace, adjusta e there is a school of thought which believes nitting 
grinding parts and high speed of the hammers. that an undertaking which is against the dosing 
Bs general welfare, and thus bad, can be mack eed ¢ 
Due to the screw feeder, which acts both as a good if it is conducted under government holds ¢ 
feeder and seal, sealing the intake opening re 
against the in-rush of air, no air is sucked into tition”; “rationalized competition”; “clim: fi] BSo® 
. ly th * It nation of waste” and “fair prices” always e | 
the machine and consequently there is no result- are used to describe the objectives of am @ any ¢ 
ing dust carrying draft expelled from the dis- - cartel. They are terms which should im on 
h Built i Standard sizes. canecitic mediately arouse suspicions. 
charge. Dullr in nine s zes, paciries A healthy foreign trade is essential to 
200 pounds per hour and up. our well-being as well as that of the rest 
P of the world. Our government should 


vigilant in opening and preserving trade 
opportunities abroad for American bus 


THE WILLIAMS PATENT CRUSHER & PULVERIZER (CO. | | shostd be 


. . pand world trade. Our volume of world 
6, trade, proportionately small as it has bee 

CHICAGO Seles pe wa 7 PHILADELPHIA is of great importance to our cconoms 

k life, particularly to those industries large 

Foarth St. upon export business. But ths 


foreign trade is not worth the price, if that 
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Rotatable lever pi 
Permits lever podition 


on an oi 
Y point of the 


Hardened stainless 
Ball-type valve. 
closing with inlet Pressure. 


INVESTIGATE TIE 
MANY POSSIBLE APPLICATIONS 


TRADE MARK 


oF THE LESLIE 
guich—acting ~ 
AIR-OPERATING VALVE 


parallel pull 


TYPE BA VALVE 


This self-sealing, ball type, air operating valve can be opened or 
dosed instantly from almost any position and has a wide field of 
use in industry. They are made with cast iron bodies, integral seat- 
ing surfaces, screwed connections, and in sizes 4", ¥g" and 2”. 
The type BA valve is fitted with a hand opening lever and a ro- TYPE BAC 


tatable pivot so that the lever can be located in any position and 


Showing lever in position 
for pull 


opened with either horizontal or vertical pull. Operating pressures Showing 

up to 200 p.s.i. are recommended. The ball type valve offers many eore 

advantages and will not collect dirt or foreign matter, closes with lever raised— 
valve open 


the inlet pressure and always finds a tight seat. The stuffing box is 
not accessible to tampering or adjustment and is self-packed by 
the operating pressure when the valve is open, permitting flow. 


Cam-type Indicating lever 
Vales 


TYPE BAC VALVE 


The Type BA valve can be fitted with — oe 
acam operated lever (Type BAC) per- YOU CAN BUY THIS VALVE FROM THESE 


AGENTS 


mitting instantaneous valve opening or 
dosing by throwing the lever in the de- Los — 7, N.Y. 
sired drection. The cam construction | 
holds the lever in the position thrown BOSTON, MASS. DETROIT 26, MICH. LOUISVILLE 2, KY. RUTHERFORD, WN. J. 
until returned manually to the original F. Eostmen Lieyd R. Leetherman John Limmermon Frank D. Riggie Co. 
position, The yoke supporting the lever BRIDGEPORT 3, CONN. | HOUSTON 2, TEX. NEW ORLEANS 13, LA. SAN FRANCISCO 3, CAL. 
tan be rotated around the valve bonnet Williem P. Little Gulf Engineering Co. Gulf Engineering Co., Inc. Frenk E. Witte Co, 
© any desired location. Enlarged lever CHICAGO 47, ILL. KANSAS CITY 6, MO. NEW YORK 7, N.Y. SEATTLE 4, WASH. 
tad provides easy visual check on inner Liets Engineering Co. Mooney Eng. Co. J. M. Feblinger John H. Mervin. Co 
position. PHILADELPHIA 30, PA. ST. LOUIS 12, MO. 
Edwin Eltiet & Ce. Bruce 
PITTSBURGH 22, PA. SYRACUSE, NN. Y. 
Horeld G. Jones 6. 
6. Ce. wife) 
PORTLAND 4, ORE. TROY 
John H. Marvin Co. cu. 


PROVIDENCE 5, R. I. WILKES-BARRE, PA. 
A. Merriam W. H, Nicholson & Co. 


RICHMOND 1, VA. YOUNGSTOWN 5, OHIO 
Frank Howell Company = industrial Seles & Supply Co. 


LESLIE CO.* LYNDHURST + NEW JERSEY 
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FILTERS THAT ANSWER 
MANY PROBLEMS 


Portable Shriver Filter 
Press, with rubber 
washing type filter 
plates and frames, for 
corrosive slurry on - 
taini quick settling 
connected to 
rubber - lined Shriver 
Diaphragm, driven by 
variable speed drive. 


Shriver Stainless Steel 
Filter Press, side feed, 
closed delivery, wash- 
ing type equipped with 
visible discharge fit- 
tings and shut-off 
valves permitting 
ick examination of 
Itrate and shut-off of 
any filter chamber. 


Shriver Continuous 
Thickener with syn- 
thetic rubber - covered 
iron plates and frames 
for rapid thickening 
and washing of corro- 
sive, slow settling ma- 
terial; reduces thicken- 
ing time and space re- 
quired for equipment. 


Many other Shriver units designed to meet specific filtration 
problems related to process and product are illustrated in 
the new catalog No. 45. They may apply to your particular 
project. Write to T. Shriver & Company, Inc., 802 Hamil- 
ton Street, Harrison, N. J. 


_SHRIVER 
FILTER PRESSES 


price is abandonment of our competitive 
enterprise system and placing our domestic 
economy in a totalitarian strait jacket. 

Assume that we must live in a world 
which outside our borders is wedded to 
the cartel system. Then we should use 
our great economic power to give world 
leadership and direction toward a more 
universal adoption of the competitive en- 
terprise system. 

Again, why should not Congress enact 
legislation making it unlawful for America 
to lend money to foreign enterprises par. 
ticipating in cartel arrangements. Such 
action would apply to foreign loans the 
pone and common sense exercised at 

ome by bankers against lending to enter- 
prises engaged in practices destructive of 
their markets. 

Let us not be beguiled by emotional ap- 
peals and glittering promises, but let us 
give sober reflection to the recent observa. 
tion that “No people ever entered the 
compulsory state through a door on which 
the price of admission was plainly posted.” 
Through the doors of super-state and 
government-controlled cartels lies the road 
that leads to Nationalism, Isolationism, 
Totalitarianism, and finally, to another dis- 
astrous war. 

J. Howard Pew, president, Sun Oi! Co. 


before National Canference of Business 
Paper Editors, New York, March 19, 1945. 


ENGINEERS AS 
PROFESSIONAL MEN 


IN tHE United States the engineering 
profession has never had its due social and 
economic recognition. The value of the 
works of the engineer have long been rec 
ognized, but the responsible party, the 
engineer, has had little acclaim. The 
creator has been lost sight of in this 
creation. To a very great extent engineers 
themselves are to blame for this condition. 
As a class, engineers are prone to be con- 
tent to busy themselves in their laboratories 
or with their design problems. They are 
content to get what enjoyment they can in 
dealing with inanimate things; studying and 
testing their properties devising uses for 
them in terms of stress, thermal properties, 
electrical properties, chemical properties, 
etc. Behaviors that can be predicted by 
mathematical and chemical equations are 
more alluring to many engineers than deal 
ing in human relationships where reactions 
are more complicated and to a greater ex 
tent unpredictable. Engineers by the nature 
of their work tend to become individual 
ists, forgetting that professional develop 
ment requires group thinking and group 
action. In other words, engineers have 
lacked, and some still lack, professional 
consciousness. 

The first law for the registration of eng 
neers was enacted in 1907. Today 4% 
states have laws requiring registration of 
engineers as a legal qualification to = tice. 
True some of these laws are weak, some 
cover only structural engineers, and prac 
tically all of them have too many exemp 
tions from the provisions of the act. Its 
encouraging that, in several states, plans 
are under way to strengthen their eng 
neering registration laws. 

Some non-professionally minded engt 
neers are inclined to look upon registration 
as a magic medium for immediately .™ 
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ww Seven New Chemicals Have Been Added to 


estic 

Nooker’s General Products Lisi 

world 

nore 

— What is the boiling range of Hooker 
par. Monochlorbenzene? What is the chlorine 

. content of Hooker Sulfur Dichloride? Is 

d at Lauryl Chloride a liquid or solid and what 

~~ are some of its uses? In what size containers 

is Hooker Cyclohexanol shipped? 

t us e 

crv This is the type of information you will find i 
a the new edition of the Hooker General Product 

ed.” BY List of nearly 100 Chemicals. Seven of thes¢ 
= are new developments making their first appear 

— ance among the other Hooker Products. 

GENERAL PRODUCTS LIST A copy of this new bulletin which gives descrip 

aa tions, principal specifications, uses and shippin 

= + Wu information will save you time and trouble i 

selecting chemicals for your requirements. 

ering When in need of chemicals, make it a habit tq 
= look at the Hooker General Products List. I 

ec that way you can be sure of the uniform higl 
= quality and purity that have been pleasin 
this users for years. Technical Data Sheets anc 

ie samples of products in which you are interestec 
con: will be sent on request. Our Technical Staff wil 

= be glad to assist in the application of chemicals 

to your particular problems. 

Take the first step in getting acquainted witl 
rties, Hooker by sending for this new edition of ou 
. be General Products List. 

= Just type your name and “Bulletin 100” om 
rex your letterhead and a copy will be sent to youll 
ature 
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some Five Forty-seventh St. 
Niagara Falls, N. Y. 
It is New York, N. Y. Tacoma, Wash. C ae 
slans Wilmington, Calif. 
eng! 
ition Caustic Soda Muriatic Acid Sodium Sulfide 

in Paradichlorbenzene Chlorine Sodium Sulfhydrate 8323 
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PAPER MILL USES FOR PQ SILICATES 


How many can you name? In each of the following steps in the manufacture 
of paper, a PQ Silicate improves the result or lowers the cost. Often it does 
both. The properties which prove so useful to paper mills may suggest new 
possibilities in your operations. 


1. Silica sol coagulant aids (made with Brightness increased. Finished quality 
N Brand) remove color from fresh improved. 


water supplies, also clarify white waters. i i! ; 
6. Silicate sizing in the beater improves 


the finish, increases tear and burst- 
ing strength of the sheet. 


2. Linings for pulp digesters need acid- 
resistant cements. The binder is S$ 


Brand Silicate. 
7. Felts washed with Metso are more 

3. De-inking used-paper stock with absorbent and last longer. 

Metso metasilicate produces cleaner, oe 

whiter pulp. Does not discolor 8+ Coatings for paper. PQ Silicates de- 

groundwood. flocculate clays. Silicate films grease- 

proof paper board. 

4. Rag cooking utilizes Metso’s effec- 

tive detergent action. Results: better 9+ Packaging adhesives. Silicates are 


color removal, high final fibre strength. odorless, quick-drying, form strong 
bonds for sealing the ends of paper 


S. Pulp bleaching (chlorine or peroxide). rolls and paper board shipping cases. 


Keep posted on silicates of soda. Read “Silicate P’s & Q's”, monthly mes- 
sage to those who use or could use silicates. Mailed free on request. 


PHILADELPHIA QUARTZ COMPANY 


Dept. A, 119 South Third Street, Phila. 6, Pa. 
Chicago Sales Office: 205 West Wacker Drive 


WORKS: Anderson, Ind. © Baltimore, Md. © Chester, Pa. « Gardenville, N.Y. « 
Jeffersonville, ind. Kansas City, Kans. Rahway, W. © St Louis, Mo. Utica, Ill. 


PQ SILICATES OF SODA 
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creasing earning power. Those who have 
this conception, are doomed to disappoint. 
ment. Registration of engineers does not, 

r se, increase salaries or produce higher 
Registration is continually improv. 
ing the appreciation of our profession 
through better public relations, improved 
ethical concepts and practices, higher 
qualifications ihe practice, and reduce in. 
competency. The effect of these has re. 
sulted in increased fees and salaries in 
many instances. 

A number of the state societies of pro- 
fessional engineers have published what 
they consider fair schedules of minimum 
engineering fees and salaries. There js 
plenty of evidence to show that these 
schedules are effective and bring results 
In at least one case they have resulted in 
a revision of the state schedule of salaries 
for engineers in civil service and, in several 
cases, in an upward revision of salaries of 
engineers employed by cities. Obviously, 
such schedules to. be effective, must be 
fair and reasonable. 

Registration of engineers is, and can only 
be, justified as a measure to safeguard the 
public against the dangers of incompetent 
and dishonest practice of engineering. The 
development, passage and enforcement of 
registration laws require collective action 
and study by engineers, which leads to 
beneficial results to the profession and the 
professional man through higher technical 
proficiency, more ethical practice, better 
cooperation within the profession and be 
tween the professional man and his client 
or employer, better appreciation of the 
profession by the public, and the secondary 
result of better compensation for the pro- 
fessional man. 


H. E. Nold, mining engineer, Ohio State 
University, before Miami Valley Chapter, 
American Institute of Chemists, Columbus, 
Ohio, May 11, 1945. 


WARTIME COOPERATION IN 
INDUSTRIAL DEVELOPMENTS 


Tue ntstory of OPRD projects indi 
cates that individual initiative was greatly 
intensified and problems were solved much 
more quickly whenever we had extensive 
cooperation among research organizations 


This was particularly true when the prob The 
lem involved was one of interest to many drie 
organizations, that is, a fundamental prob Pro. 
lem in which each and everyone was Drv 
actively engaged. 

There are those who felt that quite the Wit! 
opposite would occur— individual initiative isd 
would be stifled and individual efforts of salt 

i 
a single laboratory or research organiza 
tion would be less effective after this coop mec 
eration began. This idea is apparently soli 
based on the supposition that a research gro 
man is supposed to work best when all the = 
ideas are his own. There might have been this 
a time when this supposition was true and 
when developments were in the hands of tho: 
lone inventors or small groups of 1 search in tt 
and development men. Today, however, tule 
we recognize that no great devel: pment Stick 
is the product of a single individual ot 4 unif 


relatively small group of men. 
Cooperation of this type is readily ob- 
tained during these days of stress when 
the need for new development for the pe 
tection of our country is evident to ® 


and especially to the technical world. The 
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PROCTO 


5 


i results of 
ROCTOR 
-ESEARCH 


These five chemicals are typical of the materials being 
dried in large scale commercial installations of the 
Proctor Aeroform Dryer, with the aufometic Fin 
Drum Feed. — 


With this continuous system, the material fo be dried 
is delivered to the hopper of the fin-drum feed in a wet- 
solid state, after filtering or some other means of 
mechanical dewatering. The material, in this wet- 
solid state, is pressed, by means of rollers, info the 
grooved surface of the internally heated, revolving fin 
drum which forms the feeding device for the dryer. In 
this way, the material is dried sufficiently te be dis- 
charged, from the drum, to the conveyor of the dryer, 
in the form of small sticks—of uniform thickness. Cir- 
culation of heated air through the bed of pre-formed 
sticks on the moving conveyor, makes.possible rapid, 
vniform and thorough drying. —— 


PROCTOR & SCHWARTZ INC PHILADELPHIA 20 Pa. 
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AEROFOR 


SPRECIPITATED-CALCIUM CARBONATE 


AND CALCIUM ARSENATE 
MAGNESIUM CARBONATE 
WHITE LEAD 

ZINC OXIDE 


in each case where one of these drying systems is in 
operation, if is the direct result of Proctor research. 
Before being installed, it was determined in the labora- 
tory, that this was the system most ideally suited to the 
product to be dried. Every step in the development of 
the system was taken with consideration for how it 
would effect the ultimate operation of the system. 


Because of the accurate findings of Proctor research 
éngineers—i# was possible, in each case, to guarantee 
the performance of the system. The five chemicals 
named are typical of those being dried efficiently in 
only one type Proctor dryer. If drying is « part of your 
manufacturing process—let Proctor engineers consider 
your needs. Their recommendations may well save 
you hours of production time and reduce your costs 
materially. The system they recommend will be 
“tailor-made” in every respect to meet your product 


or plant requirements. _s 
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ambition of the average research and dc 
velopment expert is to accomplish credit 
able results and he is usually thorough) 
familiar with the fact that individually he 
One More Place to Look can do more if he has unrestricted coope: 
ation with his colleagues. It makes 


difference whether a research man is lo 


cated in an academic or an industrial |ab 
F D U Y oratory, his attitude is always the 
In wartime the great incentive to accom 


plish results exists and financial considera 
tions and even personal prestige becom 


N WwW k Cc S$ T secondary matters. 
All our scientists and engineers need ; 


an incentive and they are willing to gir 
their utmost. many times without remy 
eration of any description. They mus 
believe in the cause. Once they believe i: 
the cause, all they ask is an opportunit: 
The question now appears—will ther 
be any such incentive after the war 


Improved designs of stokers and boilers are helping plants offset over? It is quite possible there will bk 


but whether it will be recognized or no! 


rising fuel and labor costs in steam generation, but that is not the depends largely on the attitude of thos 

limit to which economies can be carried. In most plants where who are appointed to be responsible fo: 
the major research problems that hav 

steam is generated for processing purposes another important sav dp 
ing can be made by utilizing By-Product Power in the steam. and the prevention of future wars. This 

a very grave responsibility and it shoul 

In many cases, steam passes be remembered that in order to have a 


such plan function, it must be sold firs 


h ressure reducer be- _ fun 
through a p to our scientists and engineers. It ther 


fore passing to its ultimate 
destination. To obtain By-Prod- 
uct Power pass the steam 
through a Troy-Engberg Steam 
Engine, instead of the pressure 
reducer. The power thus con- 
verted can be used to drive 
generators, stokers, compres- 
sors, ventilating systems and 
many other types of equipment. 
Power savings thus effected 
will quickly pay for your 
Troy-Engberg Engine—in some 
instances in as little as six 
months. 


Ask for Troy’s recommenda- 
tions in your own set-up. There 
is no obligation, of course. 


Send for 
Bulletin 306 


TROY ENGINE AND MACHINE CO. 


Established 1870 
1329 Railroad Avenue Troy, Pennsylvania 


becomes an educational program and one 


of no mean magnitude 

D. B. Keyes, before Miami Valley Chap 
ter American Institute of Chemists 
Columbus, Ohio, May 11, 1945. 


ORGANOSILICON CHEMISTRY 


Tuoveu silicon is three times as abund 


ant as aluminum and six times as abundant 


as iron, the only compounds of sili 


which have heretofore been importan! 


are those natural forms of silica and th 
silicate minerals which are used in 1 
building arts and in ceramic technolog 
Many synthetic or man-made compoun 
of silicon, some volatile, some solubk 
some flexible and plastic, have long beet 
known but have been confined to th 
laboratory as expensive curiosities. Onl 
recently have chemists begun to explo 
the commercial possibilities of these 
thetic organosilicon compounds. 

At first, chemists were curious to 
what would happen to the familiar 
ganic compounds if some of the carb 
atoms were replaced by silicon, carbon 
neighbor in the periodic system of ¢ 
ments. More recently, however, the @ 
phasis has shifted from the substitution © 
silicon in organic compounds to the sv 
stitution of organic groups in silicon 
ides and halides. That is, instead of i 
serting a silicon atom in a predominant! 
organic structure (where it produces o 
a small but orderly change), organ 
groups are being inserted in predominant 
morganic silicon oxides (where they cav* 
a great change in the properties of th 
substance ). 

These organosilicon oxides are known 4 
silicones because they were first consider 
analogous to certain organic compound 
called ketones. They are more propet 
thought of as organic-substituted sam 
or quartz, inheriting some of the chara 
teristics of their inorganic and orga 
parentage. From these silicone structure 
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Lowest Rates Plus 
Expanding Supply 


¢ Locate your new plant in 
Tacoma, where power is 
both plentiful and cheap. 
Regardless of your require- 
ments, Tacoma power rates 
are the nation’s lowest. 
Prime power cost on high- 
lad factor industries is only 
$17.50 per kilowatt year (2 


‘Anills per KWH). 


Four Systems Assure 
Reliable Service 


“™* Tacoma City Light .. . 


Seattle City Light ... Grand 
Coulee . . . Bonneville — all 


‘Be interconnected to pro- 
a 
4459,400 kilowatts. Addi- 


present capacity of 


tional generators to be in- 
Salled will up this to 


4,282,400 kilowatts, and 
even further development is 
planned. The inter-tie sys- 
tem assures a constant re- 
liable supply, providing au- 
tomatic “cut-in” service in 
case of failure on any lines. 
Danger of batch spoilage is 
negligible. 


Tacoma Offers Many 
Other Advantages 


@ Basic raw materials are 
readily available in Tacoma 
and the many plants already 
here offer an_ excellent 
source of processed mate- 
rials as well. Tacoma’s 
water — pure and plentiful 
— is available at special low 
contract rates. Four trans- 
continental railroads meet 
tidewater here; excellent 
deepwater harbor facilities 
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are linked to all rail lines by 
a municipal “Belt Line” 
which provides free switch- 
ing service on line-haul traf- 
fic. Taxes and tax trends 
are favorable. The climate 
is ideal for year-round pro- 
duction. There are other ad- 
vantages which may be im- 
portant to your particular 
operation. Why not investi- 
gate? Write or wire: The 
Tacoma Chamber of Com- 
merce, Tacoma 1, Washing- 
ton. 


Pacific Coast Center of Electro- 
Chemical, Electro-Metallurgical 
Development 
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17 EAST 42nd STREET 


attendant to design, purchase of materials, 
fabrication and erection of the equipment shown. 
All these functions were unified under a single 
responsibility—tasker Engineering Service—in- 
cluding, in this instance, detail drawings from 
generul ovtline drawings for the steel plate, 
sheet metal and structural work as well as all 
operations from purchasing through final erection 
in the plont. Lasker Integrated Fabrication ser- 
vice may also do away with your construction 
worries. 


Users of this unusval service include: Nichols 
Engineering and Research Corp., Mutval Chemi- 
cal Co., Maywood Chemical Co., and Con- 
solidated Edison Co. 


Please address inquiries to Department C. 
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NG COMPANY 


NEW YORK 17, N. Y. 


| 


PLATE WORK . 
Tanks 

Stocks 

Fives 
Breechings 

Air Ducts 
Hoppers 

Chutes 

Troughs 

Pipe 
Pressure Vessels 


STRUCTURAL 
worK 


Equipment Bases 
Special Frames 
Building Stoel 
Platforms 
Walkwoys 


there have been made a number of mate 
rials, such as resins, v2rnishes, and oils— 
all heat-resistant polymers in the same wa 
that silica itself is polymeric and heat 
resistant. 

As is often the case, research in so new 
and unexploited a field has produced some 
entirely unexpected and surprising results 
For example, at the Research Laboraton 
of the General Electric Co. it was found 
that the action of various organosilicon 
halides on glass, paper and cotton surface 
would render these surfaces water repellant 
to a high degree. Mere exposure of th 
surfaces to the vapor of methyl chloros 
lanes suffices to impart a water-repe!lent 
film which withstands washing, dryclean 
ing, and even considerable abrasion. 

In the course of further research op 
organosilicon materials, it was found pos 
sible to make silicone oils which no 
only had the stability at high tempen 
ture which is characteristic of silicones 
but also remained fluid at very low tem 
peratures. In fact, the change of viscosit 
with temperature is so much less tha 
that of ordinary petroleum oils that 3 
single silicone oil often will suffice fo 
operation of equipment from —50 to +40 
deg. F. These silicone oils do not swe 
natural rubber nor corrode metals. 

It seems probable that the organosilicon 
polymers will find use in the future not 
as direct competitors of the many present 
day plastics, but rather in many applic 
tions where no present-day material wil! do 
and where full use is made of the out 
standing thermal durability of the siloxane 
network. From this viewpoint, the si 
cones are rightly placed as a new group 
of materials intermediate in props rtie 
and uses between the organic plastics o 
the one hand, and glass and the cerami 
materials on the other. 


E. G. Rochow, General Electric Co, be 
fore New York Section, American (hem- 
cal Society, New York, April 6, 194 


DIELECTRIC HEATING 
APPLICATIONS 


Dretectric heating ieats materials in 
ternally and uniformly, not from the out 
side in as in the oven method but by pas 
ing alternating current at extremely hig! 
frequencies through materials such as wooe 
plastics, and even food and oils, whi 
are poor conductors of electricity. It 
scope extends to many applications 1n dr 
ing or curing processes in food, plastic 
fine woods, ceramic materials, and in am 
cases where uneven or high outside tem 

ratures cannot be used. Substances 
loomed of large particles heat faster that 
those of smaller size. This might be 4p 
plied in some industrial processes to heat 
ing catalyst beds, bringing such masses @ 
particles up to their reaction temperatum 
more quickly and uniformly than throug 
usual mthods. 

Because it heats uniformly, lower te™ 

‘ratures can be used in dielectric heating 

ood oils have been dried at temperatur 
below the boiling point of water, the 
avoiding damage to the oils. Dehydratioe 
of food while safeguarding nutritional v4 
ues, and drying timber for fine lumber # 
other indicated applications, but the & 
electric process can be used for anything 
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Histows Greatest Race 


~ 


A view of one of the gigantic production oreas ot the Clinton Engineer Works ot 
Oak Ridge. Tenn, 


lt Germany had beaten our scientists to the completion of 
the atomic bomb, even in the final days of the war, world 
history would have been changed. In this fateful race, Alloy 
Stee] Products was called upon to play a part as a supplier to 
Manhattan District, at Clinton Engineer Works. 


That Aloyco came through on time is recognized in a letter 
tom Lt. Col. A..C. Johnson of the Corps of Engineers, 
Manhattan District, who said: ‘I want to take this opportunity 
to extend to you our deep gratitude for the very excellent 
job Alloy Steel Products Company did and is doing for us. 
twas only through the wholehearted cooperation of industry’ 
that the job was done in the phenomenal short period of 
three years. You*have every reason to be proud of the 
performance of your company in behalf of Manhattan.” 


GLOBE VALVES 
VALVES CHECK VALVES 
SEVER THROTTLE GATE VALVES 

TANK VALVES © SCREWED FITTINGS 

FLANGED FITTINGS 
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Call Ryerson for any kind, shape 
or size of steel you need. Steel for man- 
ufacturing, maintenance or construction 
.--all products are available for immediate 
shipment from any one of the ten con- 
venient Ryerson Steel-Service Plants. Ask 
for a stock list...your guide to steel. 


JOSEPH T. RYERSON & SON, INC. 


STEEL-SERVICE PLANTS AT: CHICAGO, MILWAUKEE, ST. LOUIS, DETROIT, 
CLEVELAND, CINCINNATI, BUFFALO, BOSTON, PHILADELPHIA, JERSEY city 


Bers Shopes Structurals 
Plates Sheets + Fleer Plates 
Alley Steels * Teel Steels 
Stainless Steel + Screw Steck 
Wire * Mechanicel Tubing 
Reinforcing Steels * Shefting 
Babbitt + Nute Belts 
Rivets Welding fed + 


“THE LAST WORD IN 
CHEMICAL FEEDERS” 


\L FEEDERS 
. Bulletin 1-4 
LIME SLAKERS 
Bulletin 5-6 
PRECISION SOLUTION FEEDER 


Bulletin 9-12 


LABORATORY STIRRERS 


Bulletin 13-14 


Bulletin 18-21 


GRAVIMETRIC FEEDERS 
Bulletins 20-23 and 24-27 


Bulletin 46-49 
ROTOLOCK FEEDERS 
Bulletin 50-53 


The above bulletins 
are available to you. 


(Division of Builders Iron Foundry) 
29 CODDING PROVIDENCE 1, &. 1. 


HIGH ACCURACY 
pH EQUIPMENT 


Single and Multi-Point 


Recorders 
Cambridge design insures accuracy and trouble- 
free ormances to a degree hitherto unknown. 


The Multi-Point Recorder provides on one chart 
simultaneous records of pH at separate sampli 
points in the plant. Electrodes (glass) are ho 

in non-clog continuous-flow type chambers and 
may be installed wherever wanted. Cambridge is 
line operated. 


CAMBRIDGE METERS (Laboratory and In- 
dustrial models) provide continuous null indica- 
tion. Sensitive to .005 pH, stable, rugged and 
portable. Operate from any convenient 110 volt 
AC outlet. 


CAMBRIDGE BUILDS: 


@ Recording Gas Analysers 

@ Fabric Permeameters 

@ Surface, Needle and Mold Pyrometers 
@ Moisture Indicators and Recorder 

@ Instruments for Special Applications 


Send for Bulletins 


CAMBRIDGE INSTRUMENT CO., INC. 


3705 Grand Central Terminal 


New York 17, N. Y. 


_ proper burning time, no matter how cate 
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which cannot stand high temperature at 
one point in order to get heat to another 
point. Dielectric heating also can be used 
as a tool in investigating the structure and 
chemical makeup of coal. In the usual 
methods of making coke from coal, there 
are differences of temperature throughout 
the process. But dielectric heating, main- 
taining the same temperature throughout, 
can be used to determine at what specific 
temperatures the various volatile constit. 
uents of the coal are released, thus addi: 

to information concerning the makeup af 


Philip W. Schuts, Columbia University, 
before New York Section, American Chem. 
ical Society, New York, June 8, 1945, 


PHOTOCHEMICAL FORCES 
AND REACTIONS 


Most of the chemical reactions studied 
in the laboratory require heat as a catalyst, 
but the most important and familiar chem. 
ical reaction occurring in nature requires 
light as a catalyst. Reactions of the latter 
type are known as photochemical reactions, 
and the reaction referred to is photosyn- 
thesis. Photochemical reactions can be ex- 
“~~ by chemical forces which depend 
or their strength on light absorption. 
These forces are defined as photochemical 
forces and, like ordinary forces between 
molecules, may be any one or a combina- 
tion of three types. 

The first type is electron-transfer forces. 
For example, thionine is a purple “dye” 
whose color is destroyed in the presence of 
iron ions and «intense light. if the light 
is turned off the purple color reappears, 
which is clear setlenns for forces which 
exist only in the presence of light. 

The second type is electron-shari 
forces. When solutions of fluorescein a 
iodide ions are mixed, no reaction takes 
place as proven by unchanged chemical 
and physical properties of these ions in 
the mixture. However, when light shines 
on this mixture, the intensity of fluores 
cence is less than that of fluorescein solu- 
tions with no iodide ion present. 

The third type is photon-sharing forces. 
There is no counterpart of this type of 
forces among ordinary chemical bonds. 
These photon-sharing forces explain the 
strong fluorescence quenching action by 
molecules which have an absorption of 
the same frequency as the emission of the 
fluorescent molecules. 


Jacob Q. Umberger, Columbia Univer- 
sity, before New York Section, American 
Chemical Society, New York, June 8, 1945. 


PARTICLE SIZES IN H. C. 
SMOKE SCREEN 


Zinc and hexachlorethane are the chief 
ingredients of the H. C. Mix. Zinc chlor 
ide, (the smoke) is produced from the hot 
flame which accompanies the reaction. An 
oxidizing agent is used to burn up the 
residual carbon, so the smoke will be 
gray rather than black. In the manufacture 
of this product, a useful formula ( percen- 
tage of ingredients) must be adopted and 
continued in use so as to reproduce the 
burning time as set in the specifications 
of the finished product. 

Ingredients found in the laboratory t 
be identical chemically did not yield the 
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BUT Protected 
Against Fire 


Still red hot on the conveyor belt from heat-treating 
furnaces, shells for the big guns of the Army, Navy, 
Maritime Commission and Coast Guard are submerged 
in quenching tanks filled with flammable oil! During 
this hazardous process the oil frequently becomes 
ignited from the glowing hot shells. Every precaution 


nical must be taken to prevent a holocaust arising from these 


all conditions. Over this entire process, C-O-TWO fire ex- 
ores- tinguishing systems maintain a constant vigil, ready 
solu et a second’s indication of fire to go into immediate 
5008. action; detecting the blaze, automatically shutting 
e of down conveyors and oil circulating pumps while simul- 


mds. ‘taneously releasing carbon dioxide gas which kills fire 
? in its tracks. C-O-TWO does all this in a matter of 
3 of ‘seconds, for even blazing oil fires cannot withstand 
the the flame killing blasts of dry, sub-zero carbon dioxide 

gos which stops fire on the spot without damage to 


any type of equipment or materials. 


C-O-TWO carbon dioxide fire ex- Forces on land, sea and in thavgir, 
tinguishing equipment portables, C-O-TWO provides fire prote@iion 
wheeled units, hose reels and systems where lives, time, valuable equipment 
are protecting the country’s largest and vital materials are at stake. Write 
manufacturing plants, war industries, for information. 
arsenals and are used by our Armed 
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The tremendous Peerless water production has attained world-wide 
significance. Now offering the most complete line of vertical and 
horizontal pumps, Peerless can supply the exact type of pump 
best engineered for your well. If you are planning to “step up” your 
water supply, consult with Peerless. You will benefit by new 
Peerless developments — increased precision, design improvements 
and enlarged field service. With the recent acquisition of Dayton- 
Dowd Company, Peerless now offers horizontal pumps of prac- 


tically every type. 
Capacities —10 to 220,000 gallons per minute. 


Peerless Turbine Pumps can be installed in deep or shallow wells— 
operating by direct connected electric motor, geared or belted head— 
for pumping into pressure main, elevated tank or into open reservoir. 


Peerless Distributors and Direct Factory 
Representatives are located in every State. 
Ask for name of Distributor nearest you. 


= 

VERTICAL & | 

PEERLESS PUMP HORIZONTAL FACTORIES : 
LOS ANGELES 31, CALIFORNIA 

DIVISION 30! West Avenve Twenty-six 4 


Food Machinery Corp. QUINCY, ILL * CANTON 6, OHIO 


fully the formulas were adhered to. Upon 
examining the zinc dust with the “Fischer 
sub-sieve Sizer,” it was found that the 
variations in the burning time of the 
mixes were explained in terms of the aver. 
age particle size of the zinc used. In stand. 
ard test samples, the variation in the zinc 
from + to 9 microns produced a variation 
in burning time from 65 to 95 sec. 

This mixture has long been known to 
be water-sensitive. Therefore precautions 
were taken to dry the ingredients, weigh, 
mix, and load them in an air conditioned 
room. In spite of these precautions, the 
mix occasionally caught fire spontaneously, 
Following these fires over a period of 
months, it was found that approximately 
90 percent of the fires occurred when 
zinc was used, the particle size of which 
was below 7 microns. 

With the proper control of the zine 
particle size, it was possible to reduce 
the hazard in the manufacture of, and im. 
prove the control of the burning time, of 
Hi. C. smoke screen products. 


A. T. Burtsell, College of the City of 
New York, before New York Section 
American Chemical Society, New York 
June 8, 1945. 


PERSONAL ASPECTS OF 
PROFESSIONAL DEVELOPMENT 

Tue typicat chemical engineer is grad- 
uated from college at 22 to 23 years of 
age. This means an active professional life 
of 37 to 43 years. Let’s assume, as an ap 
proximation, that we have 40 vears to 
schedule. However, we need not be con- 
cerned with the last 20 years, since as a 
general rule the progress made in the first 
20 years foreshadows subsequent progress 
Accordingly, we may state as a broad prin 
ciple, utilize to the utmost the 20 vears 
from age 22 to 42. 

The first 20 years in turn, may be di- 
vided into two 10-year periods, the period 
of establishment and the period of growth 
Considering first the period of establish 
ment, let’s formulate the requirements for 
satisfactory progress: 

A great deal has been said by emplovers, 
personnel experts, and educators concer 
ing the selection of employees. However, 
from the point of view of the prospective 
employee, the selection of an employer is 
vastly more consequential. Although the 
cut-and-try method is extensively practiced, 
it is wasteful. Common sense dictates that 
not many false starts can be made without 
losing years of priceless time. At any rate, 
a careful weighting of job opportunities 
is certain to be time and effort well spent. 

We climb on the academic assembly 
line at age 6 and tumble off at 22 or 23. 
Little wonder that the typical graduate be- 
comes restive when in his first few years m 
industry he can’t measure progress Mm 
terms of “A’s,” “B’s” and “C’s” and m 
terms of frequent, regular promotions. 
His only mathematical measure is his pay- 
check, which according to the psvchol- 
ogists always is 15 percent less than the 
recipient thinks is deserved. However. & 
suming he has confidence in his emp!oyet 
his chief worry should be not about any 
apparent lack of progress, but whether he 
is turning out a 100 percent-plus pertomm™ 
ance on each assignment as it comes along. 
His worst enemy is impatience, and t 
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130, 300. 600 and 900 900 Joint) 
3-Bolt Line Blind 3-Bolt Line Blind 


The reports from users of these 
new 3-Bolt Line Blinds, testifying, - 
to the time they save, constitutea 
real ribbon award 
With either of these two Eine 
Blinds, ONE MAN can close tie 
line with positive, leakproof 
shutoff, or turn it from closed t¢@ 
tull-open, in ONE MINUTE 
important fact in these days am 
man-power shortages. 


4-Bolt Line Blind 


Geared Standard Line Blind 


END FOR NEW HAMER LINE BLIND BULLETIN 
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MEETS OPERATING CONDITIONS 


This flexible “general-use” Taber 
Centrifugal Pump serves especially 
well in the processing industry. 
The pump is easily adapted to 
many jobs because several impell- 
ers are available for the same 
size casing or several size casings 
for the same yoke. 


Oversize ball bearings, extra shaft 


ESTABLISHED 1859 


TABER PUITIPS 


diameter, deeper stuffing box, 
conservative rating...and final 
testing to meet your operating 
conditions...will keep you sold on 
this Taber “general-use” Pump, 
PLEASE WRITE, ON YOUR 
LETTERHEAD, FOR HELPFUL TASER 


BULLETIN CL-339 


TABER PUMP C0.,294 Elm St., Buffalo 3, N.Y. 


for Higher 
Practica nance 


2000 gal. double jacketed 
mixing kettle designed for 
Dowtherm heating at 100 psi. 
The double motion anchor 
type scraper agitator is 
driven by a specially de- 
signed “double motion” drive 
at 15 and 25 r.p.m, through 
a hydraulic coupling by a 
four speed 50 hp. motor. 


designs & builds 
50 H.P. GREASE 
MIXING UNIT 


We engineer, design and 
build complete plants 
and equipment for many 
processes—both continu- 
ous—and batch. 

WRITE FOR FURTHER INFORMATION— 


outlining your particular process 
problems. 


INDUSTRIAL PROCESS ENGINEERS 


PLANT & OFFICE 


5208 HUDSON AVENUE, 


WEST NEW YORK, N. J. 
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enemy must be subjugated, otherwise th 
can be no sustained, effective effort. 

Expeditious performance is a grea 
prized quality. It can be summed up 
three words—accuracy, thoroughness, a 
promptness. Spectacular performance 
not expected, neither is it necessary. | 
the meanwhile, getting the job at hap 
done is everything that matters. Som 
one will be checking on the performan 
and with each check a plus, minus, or jp 
so-so impression is registered. 

Getting along harmoniously with peopl 
means being able to work with persons 
all ranks and walks of life so that an atm 
phere of mutual regard prevails. It mea 
settling difficulties as much as possible 
your own level, without burdening ¢ 
boss; he has his own difficulties. It mean 
in the large organization, maintaining 
delicate balance between team effort a 
individualism. 

As tangible evidence of progress in th: 
first 10 years you should find that yo 
salary affords a substantial living standar 
that you have earned the confidence 
associates, subordinates, and SUPETV sor 
and that you have attained either a st: 
tegic position for line advancement, or ; 
staff position, where, even though working 
as an individual, you are dealing with top 
management with all the advantage sud 
contacts afford. From then on, the sam 
factors continue to apply, although co 
tinued progress in the second 1(-vex 
stretch requires attention to these further 
factors. 

Expression is the link between thought 
and action. It is the medium of sale 
manship and administration. It is ax 
flection of personality. Master your la 
guage, by reading, writing, and speech. 

Without an understanding of econom 
“law” no man can do a broad-gaged ex 
cutive or engineering job. How to figur 
and interpret costs, prices, and profits 
a big part of top responsibility. ‘The eng 
neer who is not interested in the econom 
side of his work virtually limits his future— 
unless he be a technical “genius” in even 
sense of the word. 

For a while, the young chemical eng 
neer can “get by” quite well with only 
smattering of trade knowledge. However 
subsequent growth requires breadth and 
depth of information covering compctitors 
consumers, supplicrs, products, uses osts 
prices, earnings, tariffs, and so forth. It 
is largely empirical knowledge, but it ® 
important. Knowledge of the trace als 
is a practical necessity in satisfactor’ dea 
ings with the “higher-ups.” It is part o 
their language. 

The second 10 years is the per 


growth. Your bosses have given you 
broadened opportunity in recogmition 
good work done in the first 10 years. The 
top bosses having literally as well as figut 


ibility 


tively bet a substantial sum on you! 
to make good, your objective is to «cme 
strate that their choice was not a ! istake. 

In this seasoning period of which we 
have allotted 10 years, you will gam 4 
breadth and depth of experience not only 
in technical matters, but in working with 
the more intangible factors, such as labot 
relations, public relations, trade and cus 
tomer relations. You also will develop 
into a real master of whatever function © 
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VAPORIZERS 
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An Ideal set-up for high temperature heat applications! 


FIRST: the McKee-Eclipse Dowtherm Vaporizer . . . 
a complete-ready-to-install unit with these distinct advan- 
tages . . . High temperature vapor phase heat (up to 
700°) with only 90 Ibs. pressure! High pressure expense 
and danger eliminated! No local overheating, burning, 
scorching, coking, or discoloration! Faster heating, in- 
creased production, and lowered costs! 


SECOND: This suggested “set-up” provides eco- 
nomical Gravity Return. Condensate flows back to vapor- 


eng 
nly 
vever 

th and 

ctitors 


costs 
. - izer by gravity, eliminating need for costly pumps and traps. 

it 18 
als Write for FREE bulletin and case histories of interesting 


Dowtherm applications. Eclipse Fuel Engineering Co., 
721 So. Main, Rockford, IL 


. Representatives in all principal cities 
yo 
figut 
stake 
h we : Cc i p s e 
sain 4 . 
t only | 
with | 
4 mbustion Equipment, Industrial Gas Furnaces, a 
= tam Boilers and Dowtherm Generators, Cen- It it's for Gas—buy Eclipse 7 
= Blowers and Heat Treating Containers. 
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IT CAN HAPPEN 


TO THE BEST MACHINE 


... damaging wear 
on shaft and bear- 
ings 


“Penny wise and pound foolish” is the old 
adage that best describes the practice of 
using any old coupling with @ good and 
costly machine. By preventing wear to the 
shaft and bearings. 


YOU ACTUALLY 


SAVE 
WHEN YOU SPECIFY 


| technological branch you have. chosen as a 


following. 
These, then are the requirements for 


| the personal side of your professional de- 
| velopment. 


An outline such as has been 
suggested is of little value unless it can be 
put to use. One means of doing this is 


FOREIGN LITERATURE ABSTRACTS 


SULPHONIC ACIDS 
FROM GAS OIL 


Very little is known about the sulphonic 
acids obtained by sulphonation of the 
higher fractions of petroleum whereas sul 
phonation of the lower fractions, such as 
gasoline, has been used frequently to 
separate and identify the aromatic hydro- 
carbons. The sulphonic acids contained in 
these products consist of two principal 
groups: those soluble in petroleum frac 
tions and those soluble in the acid tars. 
The classification can be broken down 
further by the different solubilities of the 
calcium salts in water and in ether as 
well as by the different colors of the ether 
solutions of the iron salts. The following 
acids were separated: a-sulphonic acids, the 
calcium salts of which are insoluble in 
ether and water, and the iron salts of 
which are also Msoluble in ether; f-sul- 
phonic acids, the calcium salts of which 
are insoluble in water but soluble in ether, 
and the iron salts of which dissolve in 
ether with an intense blue color; +-sul- 
phonic acids, the calcium salts of which 


to make a personal audit each year, just 
as a business conducts periodic audits of 
various kinds, financial and otherwise. 


Chaplin Tyler, Development Depart- 
ment, E. I. du Pont de Nemours & Co 
before Junior Chemical Engineers of New 
York, April 25, 1945 


in ether; d-sulphonic acids, the calcium 
salts of which are insoluble in water but 
soluble in ether, and the iron salts of 
which are soluble in ether with a yellow 
color; sulphonic acid was also obtained 
from gas oil with an asphaltic base. 


Digest from “Contribution to _ the 
Knowledge of Sulphonic Acids obtained 
from Gas Oil” by V. Th. Cerchez, Oc! « 


Kohle, 40, (Published in 


Germany.) 


ULTRAVIOLET RAY ABSORPTION 
BY CELLULOSE DERIVATIVES 


SPECTROPHOTOMETRIC experiments were 
conducted on the absorption of ultraviolet 
light by glass and certain derivatives of 
cellulose, specifically nitrocellulose and 
cellulose acetate, in the zone between 2,400 
and 3,400 A, using films of a thickness cor 
responding to that of paints and varnishes 
The absorption of all these substances was 
continuous except for a very weak zone of 
absorption in the cellulose acetate at 
2,680 A. The least absorbent of these 
materials was cellophane, then pure cellu 
lose acetate, pure nitrocellulose and, finally 


190, 1944. 


glass which was the most absorbent. In 
troduction of plasticizers into the cellulose 


are soluble in water but insoluble in ether, 
and the iron salts of which are insoluble 


WALDRON 
COUPLINGS 


Forged steel hubs and sleeves (no weld- 
ing) avoid need for frequent repair or re- 
placement; complete freedom of movement 
between hub and sleeve any 
added stress on shaft and bearings while 
compensating for misalignment. Other de- 
sign refinements described in our Catalog 
No. 56. 


prevents 


The right types—in the right materials—with the right drives for the cond: 
tions of the work. Tested and guaranteed for workmanship and for the service 
for which they are sold. 


That is our whole pump story. Your processes are different, the mixtures you 
pump are different, the conditions in your plant are different. So, you need 
a different pump. The “other fellow’s” pump won't do your job. 


Frederick does not build a general purpose pump; but, from a basic desig. 
Frederick will build a pump to suit your requirements . . . to perform the 
specific task it must do in your own plant. 


Frederick has been building fine pumps for over a quarter of a century— 
our engineering consultation is available—let us apply our experience © 
your problems. 


JOHN WALDRON 
CORPORATION 


Main Office & Works 


New Brunswick, N. J. 


Sales Representotives 
In Principal Cities 


IRON & STEELCO. 
~ Frederick, Maryland 


| 
| 
THE 
a OVER 25 YEARS EXPERIENCE IN THE MAKING OF FINE PUMPS 
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ERING 


Explosion-Proof and Dust-Tight 


Industrial 


CONDU 


(CONDULETS are made a CROUSE- HINDS) 


listed in Condulet Catalog No. 2500, Section 85, Page 12C 


Type ETH 
Howler Signal 


For hazardous locations where there is dan- 
ger of explosions from the use of ordinary 
electrical equipment. This includes any 
place where gas, gasoline, petroleum, al- 
cohol, paint, lacquer or any other highly 
flammable substances are manufactured, 
used or stored; or wherever the atmosphere 
contains combustible dust such as carbon 
black, coal or coke dust. 


For use in noisy places or where signals must 
be heard from a distance. 


Plain or coded signals, alone or - connection 
with a telephone. 


Alarms: for fire; changes in liquid levels, gas 
or air pressures. 


Factory sealed; with pigtails in an explosion- 
proof junction Condulet for splicing ee 
wires. 


Type ETH Siren and Howler Signals. 6 to 050. 


Type ETR Bell Signals. Continuous vibration; 
110-volt Universal motor. Single stroke; 110- 
volt, 60-cycle A. C. Solenoid operation. 


CROUSE-HINDS COMPANY 
Syracuse 1, N., Y., U.S.A. 


Otices: Birmingham — Boston — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston — Kansas City — Los Angeles — Milwaukee — Minneapolis — New Y vk 


Philadelphia — Pittsburgh —San Francisco — Seattle — Si. Louis — W. 


Product Engineers: Albany — Atlanta — Buffalo — Charlotte — New Orleans 


ashington Resident 
CROUSE-HINDS COMPANY OF CANADA, LTD. Main Office and Pignat; TORONTO, ONT. 


AIRPORT LIGHTING FLOODLIGHTS 


CONDULETS + TRAFFIC SIGNALS 
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SOLENOID 


Explosion-Proof 
Designs 


Protection and Performance 
in the Automatic and Remote 
Control of Liquid and Gas Flow 


: These are ASCO Solenoid Valves, designed and 
engineered to give full protection to men and property— 
a “must” requirement for refinery service. All are 
equipped with explosion-proof solenoids, approved and 
listed by Underwriters’ for Class |, Group D hazardous 
locations. 

Their positive performance is on a par with the 
functioning of other ASCO Valves, so widely known and 
accepted throughout the industry. All types are avail- 
able, including 2, 3 and 4-way. They can be installed to 
automatically open and close lines in case of emergency, 
and can be furnished with manual resetting devices to 
prevent unauthorized opening and closing until normal 
conditions are restored. 

In this ASCO line of Solenoid Valves, you can find 
the units you need for the automatic and remote control 
of the flow of all liquids and gases. Write for Circular 
266 which gives full details. 


We also monufocture quolity line of Automeotic Tronsfer 
Switches, Remite Control Switches, Contacts and Relays. 


Automatic Switch Co. 


41-G East 11th Street, New York 3, N. Y. 


9-AS-2 
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derivatives increased their power of absorp 
tion considerably. Exposure to ultraviolet 
radiation produced a considerable mcreas 
in the absorbent power of the pure or pla 
ticized cellulose derivatives, a phenomenon 
which is accompanied by photochemic.! 
reactions of deterioration of the film. The 
degree of destruction was expressed by thx 
coefficient of photochemical destruction of 
a substance submitted to the action of 
ultraviolet ravs for 20 hr. The coefficient 
had a value of 3.4-4.5 for cellulose deriva 
tives, depending on the plasticizer added, 
whereas cellophane had a coefficient of on!) 


1.4. 


Digest from “Variations in the Absor)- 
tion of Ultraviolet Light by Cellulos: 
Acetate, Nitrocellulose and Cellophane «as 
compared with Glass” by J. Eepinass+ 
Peint. Pig. Vernis. 19, 34-42, 1943. (Pub- 
lished in France.) 


NICKEL CYANIDE COMPOUNDS 


New water-insoluble cyanide compounds 
were isolated by bringing together solutions 
of K,|Ni(CN),| with solutions of metallic 
salts or salts of organic bases. The general 
formula of these new compounds was 
Me[Ni(CN),] in which Me represents Fe, 
Mn, UO,, Co, Cu, etc. Some of thes 
salts were also formed by warming precipi 
tated nickel cyanide with solutions of 
metallic salts. In such cases half of the 
nickel contained in the nickel cyanide 
passed into the ionogenic state. These 
transformations indicated that nickel 
cyanide should be considered as the nickel 
salt of nickel-cvanhydric acid, ie., as 
Ni[Ni(CN),]. This was confirmed exft:i- 
mentally by direct addition of organic bases 
to the nickel cyanide which resulted in 
formation of the amine compounds of 
Ni[Ni(CN),]. Further proof was provided 
by the fact that when the nickel cyanide 
was warméd with dimethylglyoxime, half 
of the salt was transformed into nickel 
dimethylglyoxime. It was found that the 
two isomeric compounds Ni{Zn(CN ) ,! and 
Zn{Ni(CN),] could be produced by bring 
ing together solutions of their respective 
ions. These two isomers were easy to cis 
tinguish by their color and their reaction 
to reagents for nickel. The compound 
Zn{Ni(CN),) was the more stable form 
Nickel cyanide behaved like nickel sul 
phide in respect to its non-precipitability 
in acid solution and the resistance of the 
precipitated product to acids. 


Digest from “Investigations on Nickel- 
Cyanhydriec acid and its Salts" by Frit* 


Feig], Oswaldo Erichsen de Oliveira and 
Victor Demant, IJnvestigacoes Quimices 
Departamento Nacional da Producao 
Mineral, Bulletin 11, 55-78, 1943. (Pub- 


Brazil.) 


lished in 


DDT IN BRAZIL 


EXTENSION experimental work was done 
with DDT at the University of Sao Paulo. 
Its effect on flies, mosquitoes, fleas and 
cockroaches, and especially on the larvae 
of mosquitoes which carry malaria and 
yellow fever, was carefully studied and % 
shown in the attached table (p. 260). The 
tests were made both in the laborator 
and in the natural habitat of the insect. 


Digest from “Dichlorodipheny! Trich- 
loroethane (DDT)” by Richard Wasick) 
and Ovidio Unti, Revista Brasileira 4€ 
Quimica XVIII, No. 108, 373-375, 1944. 
(Published in Brazil.) 
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For “quality controlled” tanks 


and containers for gases, liquids, air... 


Ifyou are looking for high quality and long, depend- 
ible service from tanks or cylinders, you will be wise 
0 familiarize yourself with Scaife engineering design 
ind manufacturing methods. Through careful atten- 
ton to a// details, we achieve the Scaife QUALITY 
CONTROL system that produces utmost uniformity 
ind dependability. 

It starts in the engineering department, where ex- 
perience is combined with engineering and manu- 
turing knowledge to produce sound designs. It 
©ntinues into the purchasing department where 
materials are bought according to strict specifications. 

lt extends throughout all fabricating operations in 
he shop, where quality control methods guide every 
wep of the manufacturing process. We use every 
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practical means of assuring perfect forming, shaping 
and joining of component parts; and carefully exe- 
cuted tests at various stages of the manufacture of 
every tank or cylinder serve as a double check. And 
finally the finished container is thoroughly tested to 
be sure it completely meets all requirements of the 
code applying to its service. Actually, Scaife standards 
exceed the code requirements. 

A system of this kind is not developed overnight. 
We have built these products for many years. We have 
installed equipment of the most up-to-date type, and 
perfected manufacturing techniques that assure strict 
adherence to the rigid Scaife standards. 

The net result is that you can have complete con- 
fidence in the containers you buy from Scaife. 


Representatives in Principal Cities 
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of the 
ickel- 
Fritz 
and 
micas 
ducao 
( Pub- 
; done 
Paulo. 
Ss and = 
larvae 
1 and 
PENNA. 
; 


SLAGS, 
SKIMMINGS, 
RESIDUES? 


Many companies have set aside 
material to be processed at a 
more convenient time. Some of 
these materials contain mineral 
values that may easily be recov- 
ered by the proper process. 
Many companies have installed 
air tables to make 


I—The most economical in- 
stallation 

2—The lowest cost of treat- 
ment 

3—The highest recovery of 
values 


Dry tabling will take any material 
between a maximum of 3% inch 
and a minimum of 100 mesh (when 
properly graded) and improve its 
quality. 

Our engineers will be glad to help 
solve your separating or con- 
centrating problems and submit 
recommendations. Send sample 
for laboratory tests. 


IN, STEELE & STEELE, INC. 
wes 


STREE 
SAN FRANCISCO, CALIFORNIA 
FOR BETTER PRODUCTS- FASTER 
THE PROCESS 


5% with tale. 


Effect of DDT on Insects as Determined at the University of Sao Paulo (See p. 25%) 


5% with tale. 


3% im liquid 


3% in liquid 


5°> with sugar 
with sugar 


Between 4 Between 10 
Species DDT and 10 Min. and 30 Min. 2to6Hr. Wtod4sHr. 48to72 Hr. Observation 
5% with tale. Flies fall from Death of all the 
domestica 0.5-1% in the walls with flies 
Muscina liquid their wings in 
stabulans fibrilation. 
Stomoxys Others are 
calcitrans already motion- 
less and their 
feet retracted 
with cautious 
movements 

5% with tale. Same Mosquitoes _ Death of 
uinque- 5.5-1% in fall with wings allthe 
asciatus liquid in fibrillation © mosquitoes 

»heles and some with 


— 


Death of all 


the larvae 


Death of all 
the larvae 


First signs Death Animals 
of toxicity under glass 
Death of some Death of all Rubbing of 
infested part 
Death 
Death 
between St 
and Sth dy 
Few dead Some dead All dead Reaction by 
cockroaches ingestion 
Few dead Some dead All dead 
cockroaches 


MULTI-METAL Zeoncer 


of WIRE CLOTH 
Methods 


Multi-Metal Trade Names rep- 
resent fabrication methods and 
new wire cloth weaves exclusive 
to MULTI-METAL. They mean 
methods famous in the industry 
— pioneered by MULTI-METAL 


Research. 


Multi-Metal’s policy to stress 
techaical rather than commercial 
endeavor has made possible this 
superior screen and filter mate- 
rial which these names represent 
and which affords the utmost in 


Si A 


" WIRE CLOTH COMPANY, INC. 


1350 Garrison Ave.. New York 59, N. 


Anopheles 
strode: 
Larva of 0.05 and Quick death 
Culex 0.1% in 1000 [ 
species water 
Larva of 1 in 20,000,000 
Anopheles water 
Larva of $0,000,000 
rac in 
strode 
Ctenacepha 5% with tale. Death 
Trichodectes 5% with tale. Death 
; Malofagos 5% with tale. First toxic signs Death - 
) 
ae Malofagos 5% with tale. First toxic signs Death 
(Philop- 
teridac) 
Amblyonmn First signs Death 
cayennense of toxicity 
(larva & 
youne 
fault) 
(adu 
Phthirius 
pubis CAI 
Tnatoma 
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Tnatoma E 
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Periplaneta Py 
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Metallic Filter Cloth : Yj, exte 
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Metallic Bolting Cloth . Cusse: 
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Main) 
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LESTER B. POPE, Assistant Editor 


CALCIUM AND ITS ALLOYS 


Catcium MerraLturcy snp 
By C. L. Mantell and Charles Hardy. 
Published by Reinhold Publishing Corp., 
New York. 145 pages. Price $3.50 


Propuction of calcium metal was never 
achieved on a serious Commercial basis in 
the U. S. until our French and German 
sources (10 to 25 tons imported annually 
from 1920 to 1940) were cut off early in 
the war. Two processes, one based on elec- 
tfolysis of fused CaCl, the other on 
thermal reduction of CaO, were then of 
Recessity perfected to the point where they 
could meet our demands. The future of 
this capacity wil! depend upon the extent 
8 which calcium can make itself useful in 
Gdustry—or perhaps more properly, the 
Stent to which chemists and metallurgists 
Become aware of calcium’s ability to serve 
their industries. 

Toward this end the present work will 
Stve as a valuable collection of informa 
fon on the metal’s properties. Alloy sys 
tems of calcium and other metals are dis- 
cussed individually and constitute the 
Major portion of the book. A few re- 
Maining chapters cover general properties, 
production methods and industrial appli- 
ftions. Though the authors have drawn 
@ some extent upon their own experience 
Mthe industrial development of calcium, 

ir most valuable contribution is in 
Pthering and digesting scattered data and 
@ promoting an appreciation for a mate 
fal which deserves much more attention 
Ban it has heretofore received. 


VERSATILE BEAN 

Tae Uservt Soysean. By Mildred Lager. 
Published by McGraw-Hill Book Go., 
New York. 295 pages. Price $2.75. 


Tue varve of this book lies in its bring- 
ME together all the stray bits of informa- 
fo on this crop that have been passing 
out more or less loosely during the past 


Left—Diagram of an early commercial 
cell for calcium production (from “Cal- 
cium Metallurgy and Technology”), A 
is graphite; C, Cooler; F, insulation; 
B, molten electrolyte; D, solid elee- 


trolyte; G, anode; and H, cathode 


decade. The book tells the story of the 
sovbean, its long history as one of the 
world’s oldest foods. Agricultural and in- 
dustrial potentialities of the sovbean are a 
challenge to the food industrialist as well 
is the chemist. The book’s emphasis, how- 
ever, is on its nutritional value. 


PIPING DESIGN 


Pirinc Hanpsoox. Fourth edition. By 
Sabin Crocker. Published by McGraw- 
Hill Book Co., New York. 1,376 pages. 
Price $7. 

Purpose of this handbook continues to 
be to provide authoritative and accessible 
data for the engineer interested in piping 
design. This edition includes new chap 
ters on gas piping, refrigeration piping, 
hydraulic power transmission piping and 
corrosion. Chemical and other engineers 
will find this reference helpful. 


A LITTLE THEORY 


Cuemistry ror By 
C. B. F. Young. Published by Chemical 
Publishing Co., Brooklyn, N. Y. 205 
pages. Price $4. . 
Masters of the art of electroplating 

know from experience what ingredients go 
into their plating baths. But they may not 
always understand what happens therein. 
Dr. Young’s book was written for electro- 
platers to give some theoretical —back- 
ground and insight into chemical phe- 
nomena. It is a brief elementary chemis- 
try textbook with a few ‘references to 
plating practice. 


TASTE AND ODOR 
Fravor. By E. C. Crocker. Published by 

McGraw-Hill Book Co., New York. 172 

pages. Price $2.50. 

Importance of this book, as far as 
chemical engineers outside the food field 
are concerned, lies in its discussion of odor 
classification, physiology of flavor percep- 
tion, volatility, essential oils, and testing. 
The author is associated with the Little 
laboratories in Cambridge and has had 
considerable experience as a consultant on 
the chemistry of flavor. 


CEREOUS DATA 


CommerciaL Waxes. By H. Bennett. 
Published by Chemical Publishing Co., 
Brooklyn, N. Y. 583 pages. Price $11. 
From a multitude of sources the author 

has collected considerable information on 

paraffin and other natural and manufac- 
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tured waxes. All sorts of miscellaneous data 
such as solubilities, hardness, compatabili- 
ties and crystallization points are offered on 
waxes, additives and various mixtures. A 
symposium by 21 authors on waxes in 
industry gives brief discussions of some of 
the commercial applications of waxes. A 
concluding section of 168 pages contains 
a formulary of polishes, Cosmetics and 
other wax products. 


ADDITIONAL DATA 


Uses anp or CHEMICALS 
anp Retatep Mareriars. Vol. I. 
By T. C. Gregory. Published by Rein- 
hold Publishing Corp., New York. 
459 pages. Price $9. 

CoMPLEMENTING and _ supplementing 
Vol. I, (see Chem. & Met., November, 
1939, p. 724) this book lists the uses of 
some 2,600 chemicals and related materials 
not treated in the first volume. As a new 
feature the book contains an index of uses 
which will help the reader to find sugges- 
tions relative to some particular application 
or use, Another new <i is an index of 
patents together with a list of addresses of 
owners, 


ABIETIC—DYPNONE 


Dictionary or Orcanic Compounns. 
Vol. I, Revised edition. Edited by 
I. M. Heilbron and H. M. Bunbury. 
Published by Oxford University Press, 
New York. 1,072 pages. Price $30. 

A new revised edition of Heilbron’s dic- 
tionary is planned and volume I, Abietic 
Acid—Dypnone, has been available for 
some months. According to the publishers 
it has been completely revised throughout. 
Now that the war is over, work will prob 
ably be resumed on revision of vols. If and 
III. Until new editions are available, sup- 
plements to the old edition may be ob- 
tained at $1 each. 


SPECIAL STUDIES 
Prorective AND Decorative Coatrncs. 

Vol. IV. Edited by J. ]. Mattiello. Pub- 

lished by John Wiley & Sons, New 

York. 419 pages. Price $5. 

Tue rourtn in this series is concerned 
with pigmented — both during and 
after manufacture, and in the dried film. 
It is subtitled special studies: ‘wetting, 
grinding, color, consistency, hiding, ad- 
hesion, permeability and film structure, 
livering of inks, microscopy, emulsions, 
vacuum technology and ultraviolet absorp- 
tion of drying oils. All of these subjects 
are of importance in understanding and 
practical application in design and controt 
of finished products. All the chapters have 
been prepared by experts. They give the 
technologist data, theory and practical 
applications from the technical point of 


view. 
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Send for illustrated 
Catalog No. 45R 


INSTRUMENT CO. 


49 WOOSTER STREET 


D. C. 
plete title and the we office. 
money order, coupons, or 


United States Imports from China, An Analy- 
sis of the Prewar Trade. United States Tariff 
Commission. Mimeographed. 


Post-war Imports and Domestic Production of 
Major Commodities. A Report of the U. S. 
Tariff Commission in Response to Senate Reso- 
lution No. 341. Senate Document No. 38. 
Price $1.75 


Ground-W ater of the El Paso Area, 
Texas. By A. N. “we and Penn Livingston. 
Geological fater-Supply Paper 919. 
Price 75 cents. 

Magnetic of ie 
berger. 
tions R.I. 3810. Mimeographed. 


Low-Gravi Float-and-Sink Separations of 
Bituminous Coal Samples. By Thomas Fraser 
and others. Bureau of Mines. Report of Inves- 
tigations R.I. 3812. Mimeographed. 


Utilization of Three Kids Manganese Ore in 
the Production of Electrolytic Manganese. Bu- 
reau of Mines. Report of Investigations R.I. 
3815. Mimeographed. 


Effects of Boron in Steel. B . B. Corbett 
and A. J. Williams. Bureau o . Report 
of Investigations R,I. 3816. Mimeographed. 


Gas Injection into the McClosky Limestone in 
the Griffin and New Harmony Oil Fields, Indi- 
ana and Illinois. By C. H. Riggs. Bureau of 
Mines. Report of Investigations R.I. 3818 
Mimeographed. 


Hydrometer Correction Tables and Thermal- 
Density Coefficients for Vegetable Tanning Ex- 
tracts. By Mary Grace Blair and Elmer L. 


GOVERNMENT PUBLICATIONS 


The following recently issued documents are available a at pen indicated from 
Superintendent of Documents, Government Printing 

In ordering publications noted in this list always give the com- 
Remittances should be made by postal 
check. Do not send postage stamps. All publications 
are in paper cover unless otherwise specified. When no price is indicated, the 
pamphlet is free and should be ordered from the bureau responsible for its issue. 


ce, Washington 25, 


Peffer. Bureau of Standards. Circular (449 


Price 10 cents. 


Union Agreements in the Petroleum-Refining 
Industry in Effect in 1944. Bureau of Labor 
Statistics. Bulletin No. 823. Price 10 cents. 


Probable Volume of Postwar Construction, 
Bureau of Labor Statistics. Bulletin No. 825 
Price 10 cents. 


Guaranteed - Employment and Annual - Wage 
Provisions in Union Agreements, Effective Jan- 
wary 1945. Bureau of Labor Statistics. Bulletin 
No. 828. Price 10 cents. 


State Labor Laws for Women with Wartime 
Modifications. Part I. Analysis of Hour Laws. 
eee Bureau. Bulletin No. 202-1. Price 

cents. 


Hourly Earnings in the Ammunition-Loading 
Industry 1944. Bureau of Labor Statistics. 
Bulletin 827. Price 10 cents. 


A Rapid peethes for Determining Surface 
Moisture in Coal. By L. D. Schmidt and Wm. 
Seymour. Bureau of Mines. Report of Investi- 
gations R.I. 3811. Mimeographed 


Medicinal Products, United States Equivalents 
and Alternatives. By George R. Tompkins. Bu- 
reau of Foreign and Domestic Commerce. In- 
dustrial Series No. 11. Price 50 cents. Explains 
basis for selling alkaloids, biologicals, chemicals, 
glandular products, pharmaceutical specialties, 
vitamins in Latin America. 


Mineral Statistics. The Bureau of Mines has 
begun issuing the separate preprint chapters of 
Minerals Yearbook 1944. These are being dis- 
tributed in most cases without restriction for 
military reasons. Those wanting the latest 


EQUIPMENT = 


Sifters, Crushers, Cutters, Dry and Liquid Mixers, 
> Mills, Grinders, Pulverizers, Conveyor Systems, 
instaflations. 


EQUIPMENT 


Trailer Trucks (AB Types) Wheel Tracter Cranes 
(3 te 7 ton) Fork Lift Tracks, Lift Platforms, Noists, 
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MERCER-ROBINSON, CO., INC. 
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_: SPRINKLERS FOR ORDINARY RISKS - + * * ON GUARD 24 HOURS A DAY 
Wage — 
Grinnell Automatic Sprinkler Systems 
ai protect over 70 billion dollars’ worth of 
Price the sprinkler head above it to open at a 
predetermined temperature and release 
vading a deluge of water on the fire. 
urface — 
| Wm. . PROTECTS 20,000,000 KVA 
alents Grinnell Mulsifyre Systems extinguish 
fires in flammable liquids. Widely used 
— to protect transformers, oil lines, quench 
ialties, tanks and bilges of oil-burning ships. A 
permanent piping system equipped with 
es has either high or low velocity heads. Water 
dis spray converts burning liquid into an 
emulsion incapable of burning. 


FOR PROTECTION BY COOLING - + - * SAFEGUARDS TANKS OF 
EXPLOSIVE MIXTURES 


Grinnell Mulsispray System protects 

tanks when exposed to adjacent fires. | 

i. Protection is afforded by cooling the | 

aah of surface of the tank below the flash point 
of the contained gas or liquid. 


FOR MANUAL FIRE-FIGHTING 


Grinnell FlameBuster is a three-purpose 
portable hoze nozzle. Low velocity 
spray, from 4’ or 10° applicator, for 
stubborn fires in light, flammable li- 
quids; high velocity spray for fires in 
heavier oils; and solid stream for mop- 
ping up operations. 


For complete information on any of these systems, write Grinnell Co., Inc., GR 
Executive Offices, Providence 1, R. I. Branch offices in principal cities. 


CHEMICAL & METALLURGICAL ENGINEERING SEPTEMBER 1945 « 


| 
Warn 
“a 
ENGINEERED FIRE PROTECTION 
265 


Consult Weldco Specialists 
will pay you 


Replacing equipment, parts, and products which have untimely 
failures due to corrosion is The Youngstown Welding and Engineering 
Company's job. A large engineering staff experienced with corrosion 
resisting metals, a large factory in which to fabricate and build equip- 
ment make the logical combination for correcting costly failures due to 
corrosion. Write today regarding standard or special requirements. 


CHAIN STEAM JET 


WELDCO chain and accessories, standard or 
special, made of corrosion resisting metals. Write 
for literature. 


SPECIAL EQUIPMENT 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3723 Oakweod Ave. Youngstown 9, Ohio 


printed data should ask the bureau for it indicat 
ing the specific commodities in which they are 
interested. No general mailing lists are main 
tained. 


Forest Products Publications. During recent 
months the following mimeographed documents 
have been released by Forest Products Labora 
tory, Madison, Wis., from which single copies 
are available on request: FPL Report R148! 
Acid Hydrolysis of Waste Wood tor Use 

Plastics. R1475 Saccharification of Wood 
R1486 Development of Shear Strength in Maple 
Block Joints Made with Two Resorcinol Glues 
at Temperatures from 40° to 80° F. 1534 Ef. 
fect of Moisture Content of Wood on Jot 
Strength in Gluing Birch Veneer and Maple 
Lumber with Room-Temperature-Setting and 
Intermediate-Temperature-Setting Phenol, Kes. 
orcinol, and Melamine Glues. S33 Experiments 
to Develop a Rapid Durability Test tor Urea. 
Resin Glues, 1532 Stability of Low-Tempera 
ture-Setting Phenol, Resorcinol, and Melamine 
Resin Adhesives Stored at 80° F. 1336 Syn 
thetic-Resin Glues. 1521 Some Strength Proper 
ties at Elevated and Subnorma!l Temperatures 
1521-A Effect of Accelerated Weathering on 
Certain Strength Properties of Papreg. 1521-B 
Effect of Moisture on Certain Strength Proper 
hes of Papreg. 1521-C Effect of Repeated Cycles 
of Freezing and Thawing on Certain Strength 
Properties of Papreg. 1483 Low-Resin-Con 
tent and Resin-Free Pulp Plastics. R1480 Mill 
Trial Comparison of Asphalt-Sized, Wet 
Strengthened and Nonwet-Strengthened Cylinder 
Chipboards R1461 Pulp-Reinforced Plastics 
R1472 Pulps for Pulp-Reinforced Plastics 
R1477 Semichemical Pulp. R&42 Briquetting of 
Wood Waste. R565 Wood Flour 


Equilibrium in the Reduction of Ferrous Chro- 
mite by Hydrogen and Energy Requirements in 
the Selective Reduction of Iron in Chromite. By 
F. S. Boericke and W. M. Bangert. Bureau of 
Mines Report of Investigations RI. 3813 
Mimeographed. 


Bibliography of Russian Literature on Geo 
physical Exploration 1929-41. By W. Avvazog- 
lou and V. Skitsky. Bureau of Mines. Informa 
tion Circular I.C. 7323. Mimeographed 


Extractive Motalinaay of Beryllium. By W 
J. Kroll. Bureau of Mines. Information Circu 
lar LC. 7326. Mimeographed. 


State Labor Laws for Women with Wartime 
Modifications. December 15, 1944. Part 3, 
Analysis of Regula Laws, Prohibitory Laws, 
Maternity Laws. La Department, Women's 
Bureau. Bulletin 202-3. Price 5 cents. 


Dismissal Pay Provisions in Union Agree- 
ments, December 1944. Bureau of Labor Sta- 
tistics. Bulletin No. 808 Price 5 cents 


Trends in Urban Wage Rates, April—October 
1944. Bureau of Labor Statistics. ulletin No. 
809. Price 5 cents. 


Paid Vacations in American Industry 1943 
and 1944. Bureau of Labor Statistics. Bulletin 
No. 811. Price 10 cents. 


Average Hourly Earnings in the Explosives 
Industry, June 1944. Bureau of Labor Statis- 
tics. Bulletin No. 819. Price 10 cents. 


Extent of Collective Bargaining and Union 
Status, January 1945. Bureau of Labor Statis- 
tics. Bulletin No. 829. Price 5 cents. 


Guides for the New and Prospective Foreign 
Trader. Bureau of Foreign and Domestic Com- 
merce. Economic Series 44. Price 15 cent 


Wood Fiber Blanket Insulation (for Building 
Construction). Bureau of Standards Recom 
mended Commercial Standard TS-3955. Mimeo 
graphed 


Testing Safety Catches on Mine Cages Lake 
Superior District. By Clyde M Pearce ind 
Frank E. Cash. Bureau of Mines. Information 
Circular LC. 7325. Mimeographed. 


Inspection Standards for Bituminous-Coa! and 
Lignite Mines, Revised July 1945. Bureau © 
Mines. Information Circular I.C. 7333. Mimeo 
graphed. 


Controlling Insects in Flour Mills. By B T. 
Cotton, J. C. Frankenfeld, and G. A, Dean 
Department of Agriculture. Circular No 720 
Price 15 cents. 


Testing Fabrics for Resistance to Mildew and 
Rot. By Paul B. Marsh and others. Depart 
ment of Agriculture. Technical Bulletin 8°9- 
Price 10 cents. 


Federal Specifications. New or revised -pech 
fications which make up Federal Standard Stock 
Catalog have been issued on the following ‘tem 
Paint; Resin-Base Emulsion, Interior, 
White and Tints TT-P-88a. Paint; Stencil, Fiat 
TT-P-98. Plaster; Gypsum SS-P-402. M neral 
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POUNDS 
MULTIWALLS 


The average 100-lb.-capacity Multiwall Paper Bag is 
only 8/10 of a pound in weight. Only 16 lbs. of Multi- 
wall bags, therefore, are required to carry and protect 
a full ton of material. 


These figures hold an important story of Multiwall 
packaging efficiency and economy. They also indicate 
the strength and toughness of the paper of these bags. 
This paper is made according to exacting specifications 
and must pass exhaustive tests concerning strength, 
flexibility, and moisture resistance. 


Multiwall design is another reason for Multiwall 
stamina and efficiency. Bags are constructed of several 
plies made in tube form so that each bears its share 
of the burden. 


ADDITIONAL MULTIWALL ECONOMIES 


Multiwall Paper Bags are tight and sift-proof. They help 
keep storerooms tidy. And, because materials do not 


—_ CRN A: 


Paper Co. (Con.) Ltd. 
ontreal, Quebec 
Vancouver, British Columbia 


New Orleans, La. 


readily cling to their smooth interior walls, they empty 
quickly and cleanly .. . cut retention losses to a 


St. Regis bag filling machines and methods offer still 
another worthwhile economy. Results have shown that 
these machines definitely speed filling operations, re- 
duce labor and equipment costs, and release man- 
power for other jobs. 


To find out how Multiwall Bags and bag-filling sys- 
tems can be advantageously applied to your business, 
write or cal] your nearest St. Regis office TODAY, 


MULTIPLY PROTECTION MULTIPLY SALEABILITY 


ST. REGIS: PAPER COMPANY 


NEW YORK 17: 230 Pork Ave. CHICAGO 1: 230 Ne. Michigan Ave. 
BALTIMORE 2: 2601 O'Sulliven Bidg. SAN FRANCISCO 4; 1 Montgomery St. 


Boston, Mass. Birmingham, Ala. Dallas, Texas Denver, Colo. No. Kansas City, Mo. Los Angeles, Calif, 
Franklin, Va. 


Seattle, Wash. Nazareth, Pa. Toledo, Ohio 
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GOODALL 


DUCT FLANGES 


ight to the Slange, 


FLEXIBLE RUBBER OR 
SYNTHETIC PIPE, 
CONNECTED WITH 
FLOATING FLANGES 


"Flang-Lok" Duct and Flanges provide the 
ideal combination for handling acids, aque- seal. 
ous solutions of all kinds, abrasives, etc., with 
maximum safety and economy. Extreme 
flexibility of “Flang-Lok" Duct permits sharp No. 1883086 
radius bands—easy to install in difficult loca- aa 


tions. Ends are shaped to provide a leak- 


A—Ca ends of 
Lok” Duct form a leak- 
proof rubber-to-rubber 

gaskets 

Carcass is protected 

of liquids or 

. No metal touches 

material 


C—Patented non-flattening car- 
cass construction will not 
collapse, kink or retard 


proof, rubber-to-rubber seal when "Flang- 


Lok" Flanges are tightened —no metal 
touches material passing through. Patented 
reinforced construction of duct resists kink- 


ing and prevents crushing. 


tube resists abrasive 

permeation 

oi of lige ds or gases into wall 
structure. 


E—Tough, long-wearing cover 
stock . . . unaffected 
acids or fumes. 


OTHER GOODALL PRODUCTS FOR CHEMICAL PLANTS 


"SYNFLOW" LINING, for protecting 
inner or outer surfaces of practically 
all kinds of equipment. “SNAP-IN" 
LOOSE RUBBER or SYNTHETIC LIN- 
ERS, for metal of wood containers. 
"“GOODSEAL” GLOVES, for protec- 
tion from virtually all solids and solu- 


tions. APRONS . . . oiled, acid-resis- 
tant, gum and synplastic. "INDUS- 
TRIAL" and “INDUSTRIAL TOE. 
SAVER" BOOTS. LOW ACID 
SHOES. WORK RUBBERS. HOSE... 


acid, water, steam, air and fire .. . 


noted for quality, safety and long life. 


Contact our necrest branch or main office for details on these and other 
products by GOODALL ... on the Job LONGER! 


THE GOODALL-WHITEHEAD COMPANIES 
Philadelphia Trenton New York Chicago Pittsburgh Boston 


GOODALL RUBBER CO. OF CALIF. 
Factory—Trenton, N. J. 


GOODALL RUBBER CO. OF TEXAS 
Established 1870 
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Wool, Impregnated; Blanket, Block, and Pipe. 


Covering (Molded) (For Low Temperatures) 
HH-M-37la. Packing; Metallic, Flexible HH. 
P-126b. White-Lead; Basic-Carbonate, Dry, 


Paste-in-Oil, and Semi paste Containing Volatile 
Thinner TT-W-251b. Price 5 cents each. 


Specification No. 6-345 gives 
specifications for cotton duck to make it fire, 

water, weather, and mildew-resistant, including 
requirements as to chemicals required for this 
processing. 


RECENT BOOKS 
and 


PAMPHLETS 


National Design Specifications for Stress. 
Grade Lumber and Its Fastenings, 1944. = 
lished by National Lumber Manufacturers Ass 
ciation, 1319 Eighteenth St., N.W., W achinetes n 
6, D. C. 64 pages. Price 25 cents. A compre. 
hensive standard for engineering designs with 
lumber. 


Wartime Recommendations for Refinery In- 
spections. Prepared by Petroleum Administra. 
tion for War, Washington, D. C. 170 pages. 
A guide for the inspection of existing operating 
equipment. The recommendations apply now as 
well as in wartime. 


Technical Data on Plastics. Published by 
Plastic Materials Manufacturers’ Association, 
Tower Building, 14th and K Sts., N.W., Wash- 
ington 5, D. 163 pages. Price $1.50. Re 
vised edition. Gives technical data on all of the 
commercially available plastics. 


Steel Expansion for War. 
Published by the Penton Publis 
Building, Cleveland 13, Ohio. 192 pages. Price 
$2. An _ official, historical report prepared for 
WPB. Data are presented on facilities installed 
or revamped by some 3,000 companies together 
with details on type of products, costs and 
added capacities. 


Ammonia, Published by Division of Labor 
ei U. S. Department of Labor, Wash- 
i 25, D. C. 12 pages. First of a series of 
bu letine to be issu on controlling chemical 
hazards. Describes the hazards of the chemical, 
its chfracteristics, safety precautions for instal 
lation, handling and storage, protective clothing, 
permissible and hazardous concentrations, and 
first aid treatment. 


By. W. A. Hauck. 
ing Co., Penton 


Industrial Resources of Tennessee. Published 
by Tennessee State Planning Commission, In- 
dustrial Development Division, 432 Sixth Ave. 
North, Nashville 3. 210 pages. Price $1. Natu 
ral resources, electric power, water supply, labor, 
transportation facilities, industrial reguiat ns, 
taxes, and licenses. Illustrated. Maps, charts 
and tables. 


Plastic Working of Metals and 
Materials in Presses. Third edition. By Vv. 
Crane. Published by John Wiley & Sons, _ 
York. 540 pages. Price $5. Shearing, bending, 
drawing and other operations. Primarily con 
cerned with metals. 


Chemical Engineering. By C. E. Reed. Pub 
lished by Bellman Publishing Co., 6 Park St. 
Boston, Mass. 20 pages. Price 75 cents. A 
vocational guidance monograph. 


Handbook of Pest Control. By Arnold Mallis. 
Published by MacNair-Dorland Co., 254 West 
3ist St., New York 1, N. Y. 554 pages. Price 
$6. Rats, mice, roaches, termites, flies and other 
household pests. 


Coal Tar Fuels. Edited by J. S. Sach. Pub 
lished by the Association of ar Distillers, 166 
Picadilly, London, W.1. 143 pages. Price 15s. 
British practice in the utilization of fuels ranging 
from fluid creosote to pulverized hard pitch. 


Engin Preview. By L. E. Grinter, H. 
N. Holmes, H. C. Spencer, R. Oldenburger, 
Harris, R. G. Kloeffler, and V. N. Faires. Pub 
lished by the MacMillan Co., New York. 58! 
pages. ice $4.50. An introduction to fn 
neering for high school seniors and college res 
men. 


The Art of Resuscitation. By P. p; Flags, 
M.D. Published by the Reinhold Publishing 
Corp., New York. 453 pages. Price $5. Pre 
ventable and unnecessary deaths from asphyx" 
are a daily occurrence. Physicians and first a 
workers will find this book a scholarly study of 
the subject. 


Physical Foundations of Radiology. Py 0. 
Glasser, E. H. Quimby, L. S. Taylor and J. L. 
Weatherwax. Published by Paul B. Hoebet, 
Inc., New York. 426 pages. Price $5. History, 
production, theory and use of X-rays. Writter 
primarily for physicians. 


The 


= 
— | 
ABCDE 
|_| 
7 — 
x 


d Pipe. 
ratures) 


le HH. 
y, 
Volatile 


$ gives 
it fire, 
cluding 
for this 


Stress. 

5 A 
hington 
sompre- 
is with 


In 
unistra- 
pages. 
erating 
now as 


Hauck. 
Penton 

Price 
ed for 
istalled 


blished 


Or ps in all f, volatilizes without melting at temperatures 
far above those Fncountered in commercial operations. 

oy The use of lar bon blocks for blast furnace linings is an excel- 
lent example of cgrbon’s extraordinary ability to retain its shape—and 


jetallic 

te strength under pressure—at white hot temperatures. In addition, it is 

—_ highly resistantgto chemical attack by the most corrosive slags. Hence it 
“a BAR OF WHAT? has become preferred material for many ye ens applica- 

K St Carbon, Graphite or tions in the tallurgical and electrochemical fie - 

i. “Kearbate’ materials, of course! Graphitgs very low coefficient of thermal expansion—.0000015 per °F 

- —explains phy some graphite molds for ferrous and non-ferrous metals 
wie Corrosion Resistant withstandseveral thousand pours without longitudinal or cross-sectional 
other change. raphite electronic tube components, at temperatures far ex- 
Pa a * seni tae ceedin operational requirements, maintain an unmatched degree of 

Heat Transfer d ional stability. 

nging a Ejirthermore, “National” Carbon and Graphite are available as porous 
- 7% matfrials or in the form of “Karbate” impervious products for the chemi- 

t, C . ’ industries, We invite your inquiries on the many applications and 
a inne tallations of these highly versatile materials of construction. 

Electrical words “National” and “Karbate” are registered trade-marks of National Carbon Compaay, lac. 

2 at High Temperature iA Unit of Union Carbide and Carbon Corporation 

y 0. Not Wet by 

J, Molten Metal | Gener Offices: 30 East 42nd Street, New York 17, N. ¥. 

tory a Division Sales Offices: Adanta, Chi Kansas City, 
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Stainless and 
alloy steel 
castings for 
resistance 
corrosion, 

acid and heat! 


Having pioneered many of the revo- 
lutionary casting methods used today, 
Atlas metallurgists are able to cope 
with all alloy steel casting problems. 
Complete facilities for casting all 
analyses alloys for all purposes. There 
is no obligation for a consultation 
with an Atlas metallurgist. Your in- 
quiries are invited. 


MAIL THIS COUPON FOR 
ILLUSTRATED BULLETIN 


Atlas Stainless Steel Castings 

540 Lyons Avenue, Irvington 11, N. J. 
Please send me illustrated “Stainless Steel 
Castings” bulletin. 


Firm Name 
..State 


ATLAS 
STAINLESS STEEL 
CASTINGS 


Division Atlas Foundry Company 
IRVINGTON 11, NEW JERSEY 


MANUFACTURERS’ 


LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterheads. 


Agitators. Eclipse Air Brush Co., Inc., 390 
Park Ave., Newark 7, N. J.—24-page booklet 
illustrating the wide variety of applications for 
Pneumix air motor agitators manufactured by 
this company. Various types of agitators are 
illustrated, together with the current price list. 


Alloys. The Duralsy Co., Scottdale, Pa.— 
Bulletin 4328-G. 12-page booklet describing the 
special alloys used for resisting corrosion, high 
tem-ceratures, and abrasion “arious types of 
Duraloy and their uses are described. Included 
is a table giving the main properties of various 
alloys under different conditions. 


Autoclaves. Union Iron Works, Erie, Pa.— 
4-page illustrated booklet describing the Coil-o- 
clave system for heating or cooling autoclaves 
or process kettles. Details of construction to- 
gether with the advantages of this equipment 
are given. 


Blowers. Buffalo Turbine Corp., 2165 Bailey 
Ave., Buffalo 11, N. Y.—Bulletin No. 745. 
4-page folder featuring the high pressure axial 
fans and blowers made by this company. Infor- 
mation on the design, applic ation, installation 
and capacities, together with a graph of pressure 
flow characteristics, is included. 


Boilers. Titusville Iron Works Co.. Titus- 
ville, Pa.—Bulletin describing the portable fire- 
box boiler for high pressure steam generation. 
This boiler is particularly suitable tor stoker 
firing, and may be used with any type of fuel. 
Bulletin contains informative diagrams and tech- 
nical information. 


Carbon Black. Witco Chemical Co., 6200 
West Sist St., Chicago, I1.—Three technical 
bulletins No. 44-3, 45-1, and a reprint entitled 
“Compounding GR-S with Channel Black and 
Mineral Rubber,”’ which give data on compound- 
ing rubber with furnace and channel black. 


Coatings. Tennessee Eastman Corp., Kings- 


port, Tenn.—2-page bulletin describing the coat 
ing and impregnating of paper and fabrics with 
Tenite I1, cellulose acetate butyrate plastic. 


Control Systems. Reynolds Electric Co., 2650 
W. Congress St., Chicago, I1.—Bulletin No. 71. 
4-page leaflet describing Reco motor-driven con 
trols for predetermined timing, time delay, syn- 
chronizing, automatic starting and stopping, re- 
versing action, sequence operation, automatic 
and repeat cycles, signaling and keying. 

Coavapene. Lamson Corp., Syracuse 1, N. \ 
- page booklet describing in detail the use o/ 
an conveyors in the petroleum industry. A 
number of plant layouts showing the conveyor 
systems are included. 4-page leaflet describing 
the lightweight portable gravity conveyors for 
both inside and outside use. 


Conveyors. Robinson Air Activated Conveyor 
System, 205 East 42nd St., New York 17, N. 
—4-page illustrated pamphlet describing air om 
vated conveyors. Schematic arrangement of a 
typical installation, together with a hst of typical! 
materials which can be handled by this system 
is included. 


Corrosion Resistant Materials. U. S. Stone- 
ware Co., Akron, Ohio—Bulletin H. 16-page 
illustrated booklet describing briefly the corro 
sion resistant materials now available from this 
company. 


Dryers. J. O. Ross Engineering Corp., 350 
Madison Ave., New York 17, N. Y.—Catalog 
No, 131. 24-page illustrated booklet describing 


the various industrial dryers built by this com. 
pany and the major types of applications in vari- 
ous industries. Included is a section on the 
principles and processes in industrial drying, 
sources of heat, materials handling, temperature 
control, and other useful information. 


Electric Equipment. Walker-Jimieson, Inc., 
311 South Western Ave., Chicago 12, IIL—A 


CORROSION 
RESISTING 


By using specially selected acid-or-alkali-resistant metals or alloys for every 
part in contact with the liquid, maintenance cost is minimized, high efficiency 
maintained, and long life assured in LAWRENCE CENTRIFUGALS built for this 
service. Both hot and cold alkali and acid fluids—including hot sulphuric acid 
—are being economically and safely handled. Both horizontal and vertical 


types are available. 


And LAWRENCE engineers—with an unrivalled experi- 


ence in pump applications in the chemical and process industries—offer their 
assistance in solving problems of this character. Write for the Bulletin, at the 
same time describing the fluid to be handled. 


LAWRENCE MACHINE & PUMP CORP, 
369 Market Street 


LAWRENCE, MASS. 


LAWR NC E 
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An order of Specic! 
Pumps in Bronze. 
Monel Metal, Stain 
less Steel, and 
Nickel Iron for 
Bagasse Pump Mill. 


ENTRIFUGALS 


PUMPING DUTY 
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MORE HOT WATER 
FROM A SMALLER HEATER 


Never-fasling 
bot water for 
wash room: | 


and shou ers. 


"WU" HEATER + BOOSTER 
= CASH SAVINGS! 


Here's the buy of the year in water heaters! Here's the Heater 
which not only gives positive control of service water tem- 
perature but costs less to install and operate! 

The “WU” Instantaneous Water Heater (water to water 
heat transfer) is equipped with a B & G Booster which 
pumps boiler water through the shell, thereby greatly in- 
creasing the capacity of the Heater. Large values of hot 
water are produced by an amazingly small unit. 


Slashes material and labor cost! 


are radically reduced in size. Hence, material cost is trimmed to a 
the bone and cutting and threading can be done on the job. No 8&6 TYPE “SU INSTANTANBOUS WATER HATER 
storage tank needed—another substantial saving. For steam 
water in tubes). Wide range of capacities in 
Controls service water temperature! and 4 pass units. 

The Booster also provides a means of closely controlling service 

water temperature. A hot water control, installed in the hot serv- 
ice water supply line, starts the Booster whenever service water 
temperature goes below the desired degree. The Booster pumps 
boiler water through the shell of the Heater wntil service water is 
again at the correct temperature, and is then stopped by the control. 

All for less money! 


The combined cost of the “WU” Heater, Booster, pipe, fittings 
and labor is actually less than for a gravity-circulated heater in- 
stallation big enough to do the same job. Write for price and 


WATER HEATERS 
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Hot waterfor 
process uses 
at low cost. 


B&G CENTRIFUGAL PUMPS 


A complete line of pumps with semi-open or 
enclosed impellers. Furnished flexible— coupled 
or with motor and pump combined as an in- 
tegral unit. 


MLL & GOSSETT CO. 
ORTON GROVE, ILL. 
Dept. E-14 


ING 


Le 
Ay 

: 
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capacity data. 
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Schemotic cross-section of 
fivid-end of typical piston 
pump. See explanation 
below for specifications. 


9 places where use of 
Ampco alloys helps assure 
longer pump life: 


1. Pump housing — Ampcoloy A-3 
usually recommended. 

2. Valve cover — Ampcoloy A3 
usually recommended. 


3. End cover — Ampcoloy A-3 
usually recommended. 
4. Cylinder liner — Ampco Metal 
Grade 18 usually recommended. 
6. Stuffing box gland — Ampco 
Metal Grade 18 usually recom- 
mended. 
7. Stuffing box — Ampco Metal 
Grade 18 usually recommended. 
8. Piston — Ampcoloy A-3 or Amp- 
coloy 40 usually recommended. 
12. Volves — Recommendation de- 
pends upon design. 
15. Piston rod—Ampco Metal Grade 
15 or Ampcoloy 45 Extruded Rod 
usually recommended. 


The above recommendations are basic, 
but very general. Soecific recom- 
mendations depend on ae-:icn details, 
composition of corrosives, electrolysis, 
operating conditions. 


7 Exceptional resistance te corrosion, erosion, 
® abrasion, and cavitation in the routing of 
liquids, semi-flvids, and liquids containing 
solids in suspension — such as acids, petrole- 
um » alkaline solutions, sea water, mine 

waters, liquors, hot brine, etc. 
2 Desirable service characteristics — favorable 
e properties . . . high strength . . . ability 
squashing, beli-mouthing, im- 


tion an 


increasing number of process industries. 

Ampco Metal is a complete aluminum bronze 
series, varying from soft to hard, with physical 
properties closely controlled to fit specific service 
conditions. Available as sand or centrifugal cast- 
ings, machined parts, and fabricated units. 

Ampcoloy bronzes are a series of low-cost, high- 
quality «base alloys varying in hardness, 
tensile yield strength, and elongation. 

Ampco’s nation-wide organization of field engi- 
meers — backed up by the competent metallurgical 
and engineering staff at Milwaukee — stands rea 
to share with you its 30 years’ experience in solv- 
ing corrosion problems on all sizes and types of 
pumps. Call on us. 

Write for bulletins siving further details — to 
help you .do a more creditable job of solving cor- 
rosion-resistance problems at lower ultimate cost, 
with equipment made of durable Ampco Metal. 
Ampco Metal, Inc., Dept. CM-9, Milwaukee 4, 


series of brochures designed to acquaint industry 
with various types of equipment available {or 
improving production, inspection and research 
facilities. ese brochures cover voltage supply 
equipment, lighting equipment, sound equip- 
ment, etc. 


Electronics. General Electric Co., Schenec 
tady, N. Y.—A new industrial electronics, talk. 
ing slidefilm training course, which offers a 
thoroughly practical and quickly grasped under. 
Standing of the subject has been announced by 
the General Electric Co. The price of the com. 
plete course (12 slidefilms and records, 25 sets of 
12 review booklets, 1 instructor’s guide, and 4 
compact, durable carrying case) is $100. This 
course is carefully organized for presentation in 
12 sessions and is given in a nontechnical man- 
ner. 


Electronic Gage. The Autotron Co., Danville, 
Ill.—4-page leaflet describing the Autotron for 
inspecting internal or external surfaces, such as 
internal depths, external lengths, or outside 


diameters. 


Filters. R. P. Adams Co., Inc., 55 Chicago 
St., Buffalo, N. Y.—Bulletin 678. 4-page leai- 
let ——— the type TF-1 water filter for use 
in filtering both domestic and industrial water 
supply. Specification, installation and applica 
tion data are included. 


Filters. Filter Media Corp., Irvington-on. 
Hudson, N. Y.—5S2-page booklet illustrating and 
describing in detail the filter plates and frames, 
filter media, and filter element covers manufac. 
tured by this company. Information is given on 
the materials of construction, specifications, 
maintenance, and application. Also contains a 
section of useful engineering data. 


Filters. Oliver United Filters, Inc., 33 West 
42nd St., New York, N. Y.—Bulletin No. 209 
2-page illustrated leaflet describing the principles 
of the Oliver precoat filter. ulletin 111-R 
4-page illustrated leaflet describing the Sweet. 
land pressure filter. Details of construction, op- 
eration, together with a table of sizes and capaci- 
ties are included. Bulletin No. 112-R. 4-page 
illustrated booklet describing the principle of 
operation and construction details, of the Kelly 

ressure filter manufactured by this company. 

ulletin 405-R. 12-page illustrated booklet de 
scribing filtration and clarification equipment 
used in the petroleum refining industry. Bulletin 
No. 214. 8-page booklet giving the distinctive 
features and general application of the complete 
line of filter equipment made by this company. 


Pioering. Continental Asbestos & Refining 
Comp, 1 Madison Ave., New York 10, N. Y.— 
Bulletin describing Stonoleum, self-bonding, 
“self-healing” flooring material which has many 
of the favorable characteristics of concrete, but 
does not dust, crack, pit or crumble. It is valu 
able in repairing old Scoring. 


Instruments. Bailey Meter Co., 1050 Ivanhoe 
Road, Cleveland 10, Ohio—Bulletin 83-C. % 
page illustrated booklet on feed water regulators 
which describes and illustrates improved designs 
of thermo-hydraulic generators and bellows oper- 
ated feed water regulator valves. Various fea 
tures together with the principle of operation 
are included. Bulletin 62. 12-page illustrated 
booklet describing this company’s open channel 
meter for sewage industrial wastes, sludge and 
irrigation water or any liquids with solids i 
suspension. Data on the principal features, ap 
plication, operation and installation. 


Instruments. Barton Instrument Co., 2306 
East 38th St., Los Angeles 11, Calif.—Bulletin 
11C2. 8-page bulletin describing the Mode! 16 
indicator for flow, liquid level, and pressure dif 
ferential. Features of this instrument together 
with details and application data are given 
Bulletin 30-1. 4-page leaflet describes the prin 
ciples of flow measurement and includes a draw- 
ing of typical installation. 


Instruments. Fischer & Porter Co., Hatboro 
Pa.—Catalog 43-E. 12-page illustrated catalog 
dealing with armored rotameters for measuring 
and controlling flow rates at high pressures and 
temperatures. Tables of dimensions, specifica 
tions and rotameter capacities are included. I» 
cluded also is a rotameter nomograph for steam 
to determine the proper size of instrument for 
steam measurement. Catalog Section 98-Y. 24 
page booklet describing in detail the theory @ 
rotameters and covers the history and _ technica 
development of this type of meter. Rotametet 
capacities and correction factors for liquid gas¢ 
and vapors together with other technical ané 
engineering data are included. 


Instruments. Process & Instruments, 
Greenpoint Ave., Brooklyn 22, N. Y.—2-paét 
leaflet describing the facilities and service @ 
fered by this company. This service include 
analysis of process problems, development © 
special methods and instruments, manuiactuf 
of instruments and equipment testing. 


Labor Relations. Elliott Service Co. 2! 
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Acid-resis im parts 0 
a = 
pact, fatigue. 
by their exact chemical composi- 
4extremely low impurity content, Ampco 
alloys are proving their qualifications for success- 
fully meeting varied conditions of corrosion, veloci- 
, temperature, pressure, and consistency, in an Zz 
W be 
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t 
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Soles 
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Meta 
The Metal without an Equal 
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From tong and varied roll-making experience Parrel- 

bam in advance ho of rolls used 
the facilities of the largest specialty roll shop in a we are 
able to produce rolls that fit individual 
with these eighteen industries, we met cheir 

ay apt Jape problems. This has not been easy. At one end of the 
list is res industry, requiring, for example, reverse coa 
tolls round and straight to within one-half of one ten-thousan 
inch, or giant calender rolls twenty-five feet in length having a 
perfectly graduated increase in diameter from ends to center of 
of an inch, with high 
In direct contrast are the rolls required for and 
iron of open grain and rough texture. Cane sugar factories depend 
on the gripping and feeding capacity of their rolls to provide 
maximum extraction. 
The rolls used in producing metal sheet and strip must combine 
a smooth, hard surface with adequate strength to withstand the 
strains, stresses and impact shocks encountered in this service. For 
the processing of in, cereals and 
other products there are o uirements. so it goes—each 
industry with different needs, different specifications. 
When you need rolls, remember that we can make them—to fit your 
requirements exactly. Write for information about rolls for specific 
épplications, or for details of any of the otber products illustrated 


Ww. 


FARREL-BIRMINGHAM COMPANY, INC. © ANSONIA, CONN. 
Nents: Ansonia, Derby and Stonington, Conn., Buffalo, N. Y. 
ieles Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles, Tulsa, 
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SPLIT-DUCT MANIFOLDING 


Buell’s assurance of 
HIGH EFFICIENCY, LOW mein ion LONG LIFE 


Spurr-puct MANIFOLDING used in 
Buell (van Tongeren) Multiple Cyclones en- 
sures uniform distribution of both gas and dust 
to the cyclone collectors. This method is most 
important to final collection efficiency. Uneven 
distribution can cause local recirculation of 
gas, resulting in greater erosion rates in the 
cyclones receiving the higher concentrations 
and in the impairment of collection efficiency. 
With Split-Duct Manifolding, a Buell design 
feature, maximum collection efficiency is 
attained by this uniform distribution of the 
gas load. 

The outlet can be installed to discharge the 
cleaned gases from any side ot end, a flexibility 
of arrangement that cannot be obtained with 
unit chamber manifolding. 

Buell Dust Recovery Systems are designed 
to do a job, not just to meet a “spec”. A 
promise fulfilled by Buell’s high efficiency, 
long life and low maintenance in hundreds of 
installations throughout American industry. 


LARGE DIAMETERS 
CONSTRUCTION 
INNER WELDS SwOOTE 


4IGH COLLECTION EFFICIENCY 
LESS FAN BLADE WEAR 
LOW DRAFT LOSS 

LOW POWER CONSUMPTION 
HIGH TEMPERATURE RESIST 
UNLIMITED CAPACITY 


REE DUST FLOW 


EFFICIENCY 

OW MAINTENANCE 
LOW OPERATING COST 
ONG LIFE 


JUST OFF THE PRESS: Buell’s new revised book— 
“The Buell (van Tongeren) System of Industrial Dust 
Recovery” — now in its fourth printing, is just off the press. 
we Write for your copy today. 
BUELL ENGINEERING COMPANY, INC. 


Titalewiele 18 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 
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East 44th St., New York 17, N. Y¥.—8-pag 
illustrated catalog describing seven guid 
manuals for the purpose of helping toreme 

rvisors and department heads 
santiens problems during reconversion and com. 
petitive postwar production. 


Crystals. The Harshaw hemical Co 
945 East 97th St., Cleveland 6, Ohio—8-pag 
illustrating and describing the develo; 
ment, manufacture and uses of synthetic Optics 
crystals made from sodium chloride, potassium 
bromide and lithium fluoride. 


Oxygen. Air Reduction Sales Co., 60 Eas 
42nd St.. New York 17, N. \Y 4-page illus 
trated booklet describing the manutacture and 
industrial uses of oxygen. 


Pipe Couplings. Drinkwater, Inc., 2323 
Michigan Ave., Chicago 16, [Il 4 page leatk 
describing the Presto-Lock flexible pi 

plings manufactured by this company. Seon iF 
tion details together with specifications ar 
given. 


Pipe Fittings. Bonney Forge & Tool Works 
Allentown, Pa.—32-page handbook on_ branc 
pipe outlets illustrating and explaining the var 
ous steps of installation by the WeldOlt 
method. Types of these fittings available {& 
various applications are shown 


Pumps. Kobe, Inc., Huntington Park, Calif 
—Service manual giving complete directions jo 
the maintenance of Triplex pumps and powe 
units manufactured by this company. Include 
in this booklet are specifications, capacities, wit 
tables showing horsepower output under variow 
conditions. 


Resins. American Cyanamid Co., 3) Rocke 
feller Plaza, New York 20, N. 4 -page 
illustrated booklet describing the many applica 
tions of Melamine in the plastics, textile, pape 
leather, chemical, paint and allied industries 
This is a non-technical booklet relating to the 
various applications of Melamine and the chem 
cal compounds in which it is used., 


Stains. Chadeloid Corp., Dayton, Ohio—t 
page booklet describing Chadeloid stains, using 
aniline dyes, ethylene glycol ethers, alcohols, an 
other similar materials. Variou- uses of these 
stains are covered in this bulletin 


Steam Engines. Troy Engine & Machine Cx 
Troy, l’a.-Bulletin No, 306. &8-page booklet 
describing the vertical type steam engine mar 
factured by this company. Construction detail 
together with a table of specifications, are ix 
cluded. 


Steam Specialties. J. E. Lonergan Co.. 2» 
and Race Sts., Philadelphia 6, 5 -Bullet 
502B. 4-page leaflet describing pressure saiet 
apphances made by this company, which inclad 
satety valves, relief valves, pressure gages at 
other specialties. 


Storage Facilities. The Nicholson Co., Inc 
10 Rockeieller Plaza, New York 20, N. Y.—3. 
page booklet illustrating and describing the eng 
neering and construction of all types of ball 
storage and handling installations. The types « 
storage structures employed in a number of d 
ferent industries for use on all types of bul 
materials are shown. 


Synthetic Rubber. B. F. Goodrich Co., Akror 
Ohio—Catalog Section 8000. &8-page booklet 
outlining the properties and uses ot Ameripol ! 
compound which is an oil resisting and heat 
resisting synthetic rubber. Tables are given com 
paring the property relations of natural and sy" 
thetic rubber. 


Tube Cleaners. Thomas C. Wilson, Inc., 4 
28 Thirty-seventh St., Long Island City, . } 
~—Catalog No. 42. page catalog illustrating 
and describing this company’s line of tube clea 
ers operated by air, steam, water and electricit 
Selection data together with a chart of tu 
cleaner sizes for various sizes of tubes are i 
cluded. 


Valves. The Wm. Powell Co., 2505-3! Sprim 
Grove Ave., Cincinnati 22, Ohio—16-pag« book 
let contaming information on valve ther sek 
tion, design, construction, application, and mam 
tenance. 


Water Treatment. American K.A.T. Corp. 
331 Madison Ave., New York 17, N. Y.—B 
letin 33. 4-page leaflet discussing the a 1-colk 
dal water treatment service offered by this cm 


pany. 


Wire Cloth. Newark Wire Cloth Co. » 
365 Verona Ave., Newark, 116. 
handbook of information on the wire screen ® 
wire cloth products manufactured by this com 
pany. Various kinds of useful informa tion, 
clude a glossary of terms, and data © 
methods, ordering, testing. 
es of this booklet are devoted 
formation and data. Catalog ©. 
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CHEMICAL 


H. M. BATTERS, Market Editor 


Wm THE closing of ordnance plants 
there has been a drop in total produc- 
tion of chemicals in the last two or more 
months. Some of the privately operated 
plants also have cut down operations and 
chemical production has reached a point 
where it is directed toward serving a great] 
reduced buying for war needs and a muc 
higher demand for civilian goods. Military 
requirements will not be cut to the prewas 
levels, or at least not for a long period, so 
we will start the peacetime era with a 
larger-than-normal demand from these gov- 
emment agencies to which will be added 
dvilian orders estimated at varying per- 
centages of increase over prewar standards. 

While cutbacks and cancellations of 
war orders should have no effect on gen- 
eal industrial activities, actually they ex- 
tend throughout industry for much of what 
s termed industrial output actually is 
consumed somewhere in the war effort. 
Hence the elimination of wartime buying 
will be felt rather widely and this already 
s noted in the case of production and dis- 
tribution of chemicals and of finished prod- 
ucts for which chemicals are raw materials. 

Just as at the approach of war it — 
parent that production of many chemicals 
would have to be greatly expanded so with 
the termination of the war it is equally 
parent that such production must be 
curtailed. This curtailment now is in prog- 
mss and will mean some change in the 
ype of chemicals produced. For instance 
mmonia, nitric acid, toluol and other 
chemicals essential for turning out ammu- 
ution are sure to feel immediately the 
diects of reduced markets and for some 
time at least there is but little promise that 
this loss will be made up by enlarged de- 
sands from other directions. 

Alcohol is another product which will 
we ground through the drop in munitions 
production with its most pressing problem 
sting on the question of how much syn- 
Getic rubber is to be made and how much 
t this is come from butadiene made from 
xtroleum. In fact future production of 
xohol is of interest because with the 
msing of price controls, high price pro- 
scers will find it difficult to maintain their 
msition and as supplies of black-strap 
molasses may not be available in normal 
Mounts, there is some interest regarding 
“wv and from what, alcohol is to be made 
athe next few years. 

Prior to the war toluol was produced ex- 
mively from coal-tar but the large war use 
"this chemical could not be met from 
ul-tar production alone and the petroleum 
Mustry again came to the rescue through 
‘method of recovering toluol from crude 
® Here again there was interest to find 
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CUTS IN MILITARY REQUIREMENTS AFFECT PRODUCTION 
AND DISTRIBUTION OF CHEMICALS 


out if the synthetic production was merely 
a wartime development or if it would 
compete for a place in postwar markets. 
One of the largest synthetic .producers has 
answered this question by making its out- 
put available for peacetime uses. 

Airplane, ship, and munitions manufac- 
ture have been on such a huge scale that to 
limit production -to a -point in line with 
normal requirements can not fail to react 
upon the markets for a varied line of raw 
materials. In the same way, the outlook 
for industrial consumption of chemicals is 
dependent on the maintenance of some 
civilian industries at close to the levels 
reached in the war years. This has special 
reference to the fertilizer industry because 
it increased rapidly in order to make pos- 
sible the food program of the war years and 
because it in such a wide outlet for 
basic chemicals. Food of all kinds will be 
needed for a long time to come or until 
such time as much of the burden of pro- 
duction can be borne by outside countries. 


Chem. & Met. Index for Industrial 
Consumption of Chemicals 


In the meantime, the domestic chemical 
industry will be concerned with how close 
to wartime levels the fertilizer industry will 
operate. Last year fertilizer manufacturers 
consumed more than 2,600,000 tons of 
100 percent sulphuric acid. In 1941, fer- 
tilizer consumption of the acid was about 
1,550,000 tons. Probabilities are that war- 
time standards will be closely approximated 
but it would make a big difference if, in- 
stead, the prewar levels should be reached. 

Very glowing prospects have been fore- 
told for the building trades and this has 
been interpreted to mean that postwar de- 
mand for paints, varnishes, and kindred 

roducts will be of record proportions. 

ese prospects may well be attained in 
the future but the most immediate con- 
sideration is given to the fact that sales of 
int products have reached an all-time 
igh of late with the greater part of de- 
liveries going to the military agencies. With 
scarcity of important materials and other 
difficulties to overcome, it will not be easy 
for civilian buying to ae the flow of 
paint products up to what it has been under 
the stress of wartime buying. 

Steel mills started some time ago to 
change over part of their facilities for 
civilian outputs but this movement was 
quickened when the war in the Far East 
collapsed and weekly operating rates in July 


1935 = 100 and August were sharply lowered. When 
June conversion has been completed the — 
revised = July — of steel should compare more favorably 
with thet for the months of the war 
The Chem. & Met. index for industrial 
Paint and 19.00 17.10 
iron and steel........... 12.43 12.73 consumption of chemicals for July dropped 
| 18-87 13-38 to 184.22 as compared with 188.61 for the 
Coal products .......... 9.54 9.10 preceding month. Last year the indexes 
+ P y 
$-25 were 176.63 for July and 185.29 for June. 
3.00 Preliminary figures indicate that the index 
5.00 5.00 declined further in August with the steel 
188.61 184.22 and paint industries important factors. 
270 
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FAIRBANKS-MORSE 


Fairbanks-Morse is the name to think of first when 
you need scales. For 115 years Fairbanks-Morse Scales 
have met the varied and increasing needs of business. 
They have won the confidence of buyers and sellers 
... labor and management, because Fairbanks- Morse 
has always built accurate scales and is constantly 


working to improve them. 


BUY AND HOLD MORE WAR BONDS 


FAIRBANKS, MORSE & CO. — 
CHICAGO 5, ILLINOIS 


, ; 
A name worth remembering et 
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LOCOMOTIVES + DIESEL ENGINES GENERATORS MOTORS PUMPS = SCALES 
TOS STOKERS RAILROAD MOTOR CARS and STANDPIPES FARM EQUIPMENT. 
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United States Production of Certain Chemicals 
June 1945, June 1944 and Six-Month Totals for 1945 and 1944 
June June Total, First 6 Months 
Chemical and Basis H 1945 1944 
Acetylene: 


Solution (32° Be)... 
Ammonia, sy nth etic anhydrous (100% NH’... 
Ammonium chloride ( 100% N . 


Barium sulphate (Blanc fixe) (100% BaS0,).. 


Bleaching power (35-37% avail. Ch) 
Calcium acetate (80% Ca(CaHsOn)s) 

Calcium arsenate ( 100% Cas(AsOes) . . .... 
Calcium carbide (commercial) . 

Calcium hy pochlorite (true) (70% avail. Ch). 


Calcium phosphate: 
Monobasic (100% . .............. 


Carbon, activated... 
Y | Carbon blsck (channel): 


— 


Chrome yellow and orange(C.P.)................. 
Copper acetoarsenite (Parisgreen) . . .. 
Hydrochloric acid (100% HCl) 

Hydrogen 
Iron blue (C.P.) . 


ON Lead arsenate (acid and basic) 


Methanol: 
Synthetic (100% CHsOH) 
Molybdate chrome orange (C.P.)................ 


Nitric acid ( 100% HNOn). 
Nitrous oxide... 


ses 


So 


For Washing 
AIR-GAS-ACID| GrRUENDLER 


MAILED 


Due to simplicity of one AT C ON 
efficiency operation .. . A “4 REQUEST 


GAS and ACID Washing Spray Nozzles 


are used as standard equipment by nearly 
all manufacturers requiring a specified 
degree of atomization with a minimum 
of pressure. 


EDCO NOZZLES are made in 2-part Built in Sizes From 
and 3-part models. The 2-part consists 


and cost of TO 4 TON BATCH 
installation. CAPACITIES 


The 3-part EDCO NOZZLES have body . 
proper with inlet connections directly F Th h Mixing of Materials 


in line with orifice openings, the = 
containing the orifice and slots whic DRY—MOIST—OR LIQUID 
serve to impart the flow of water uni- 
The specially designed GRUENDLER DOUBLE SPIRAL 
or hollow spray. AGITATORS assures thorough, complete mixing © 
Chemical Products. Construction features include massive 
Free Booklet °, = bearing supports, effective power transmission and special 


liners of corrosion resisting materials. Stainless ‘ee 


and Nickle and Monel Metal Liners are frequently specified. 
detailed on Edco products, 


Consult a Gruendier Engineer for Your Work 


EDDINGTON METAL 
SPECIALTY GRUEN DLER 

P. O. BOX K EDDINGTON, PA. 
CRUSHER and PULVERIZER CO. « ST. LOUIS 6, MISSOURI 
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7 For use in chemical synthesis................. 311,832 322,750 1,922, 222 1,948, 
For commercial purposes 124,440 129,715 805 , 735 855, 485 
M Ib. ..... 
Tons 45,072 40,071 282, 705 258 , 263 
M Ib. 2,142 3,115 30, 883 
M Ib, 658 SAS 6, 
M Ib, 5, 157 7,401 26,20 
M Ib, 1,181 1,062 7,8 
4,906 4,165 || 29,23 
You Other than rubber grade..................... 
Chiorine Tons 106 104, 401 636.7% 
S = Ii M Ib. 565 3,197 
3 part NB Tone 30, 667 178, 388 
Meu.ft 2,1 1,866,000 11,871,@0 
Y =F M Ib. 
NZ 6,573 51,78 
Ee M bb. 8,413 53,616 ve 
N el 
M gal. 313 2,181 
N M gal. 6,012 6,563 37,273 e} 
M Ib. 130 95 
( Continued on page 282) 
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Vacuum Tube Baking Oven 


*Double watt stainless steel cylinder 


*High temperature sheathed Calrod 
heaters 


* Slide guide mounting brackets 
* Lightweight 


* Continuous operation at 500° C. with 
long life 


* Short heating time 


* Adaptable to nearly every design of 
power tube exhaust station 


These ovens are normally supplied 
with stainless steel bottoms and open 
tops. Tops are closed with asbestos 
mill board discs made simply by the 
user to fit his manifold requirements. 


Send for Litton catalog on Molube 
Vapor Pump Media, High Vacuum 
Pumps and auxiliaries—Glass Work- 
ing Fires, Machines and accessories— 
Spot Welder, Metal to Glass Seals 
and other special production items. 


“For Twelve Years the 
Standard of the Industry” 


ENGINEERING LABORATORIES 
REDWOOD CITY, CALIFORNIA, U.S.A. 
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Get your data on PLASTICS 
from 102 
commercial 
applications 


—materials 
—methods of 
fabrication 
—properties 
—design 
—cost factors 


The answers to your 
practical considera- 
tions on plastic mate- 
rials ahd processes, in 
specific case studies of 
successful commercial 
products, covering 
every field of present- 


day use. 
Just Published! 


PLASTICS 
IN PRACTICE 


By JOHN SASSO 


Managing Editor, Product Engineering 
and MICHAEL A. BROWN, JR. 
Monsanto Chemical Co. 

185 pages, 74, x 10%, 90 illustrations, $4.00 


This book gives over a hundred case studies, 
each one vividly illustrating the use of a par 
ticular plastic or fabricating method. This is 
a book for engineers, designers and business- 
men who want facts which have been success- 
fully demonstrated in use. It is a book for 
men who want concrete answers to practical 
queries concerning a new material or process: 
That ‘is it good for? Will it improve the 
product? Will it increase sales? Will it lower 
cost? Here, in accurate, understandable, and 
usable form, are the answers to these as well 
as a host of other pertinent questions on 
specific physical properties and mechanical 
considerations of materials. 


This book gives: you— 

—a working knowledge of plastics 

—an intensively-studied review of present and probable 
future uses of plastic materials 

—an idea of the relationship of plastics te metals and 
other material 

information on the place of plastics in your particular 
line of activity 


@ 102 detailed case studies describe how plas- 
tics have been adopted in answer to a series 
of specific problems. 


e New developments in materials and proc 
esses are covered, including styrene elastomer. 
stripping coatings, jet molding, etc.. and a 
critical evaluation of their effects on the use 
of plastics is presented. 


See if 10 days © Send this coupon 


McGRAW-HILL EXAMINATION COUPON 
MoGraw-Hill Book Co., 330 W. 42 N. Y. 18 

Send me Sasso and Brown's PLASTICS IN PRACTICE 
for 10 days’ examination on approval. In 10 days I will 


send $4.00, plus few cents postage, or return book post- 
paid. (Tostage paid on cash erders.) 


(Books sent on approval in U. S. only.) 


U. S. Chemical Production (Cont. from p. 280) 


June June Total, First 6 Montina 
Chemical and Basis Units 1945 14 1945 
Phosphoric acid (50°, 61,484 55,531 335.915 34 859 
Potassium bichromate and chromate (100%) ....... M Ib. 434 603, 3.479 4.12 
Potassium hydroxide (100% KOH)................ Tons 4,751 3,74 26,748 21,911 
Soda ash (commercial sodium carbonate): 
Ammonia-soda procéis (98- 100% 
Total wet and Tons 358, 782 371,734 2,203,252 2,307,309 
Finished Tons 189, 444 202. 306 1,181,578 1,263.32 
Pimished dense... Tome 115,675 115.940 691,997 728. 442 


7 490 82.40 
Sodium bichromate and chromate (100%).......... Tons 5,951 6,690 40,215 42,298 
Sodium bisulphite (100% NaHSOs)............... M lb. 19, 580 
Sodium hydrosulphide (100% NeSH).............. M bb. 2.009 12,023 
Sodium hydrosulphite (100% M Ib, 3,152 19,076 


Sodium hydroxide (100% NaOH) 


Sodium phosphate: 
Monobasic (100% NaHsPOy ................. Tons 1,244 2,422 7,396 14, 435 
Dibasic (100% NasHPOs).............. Tons 5. 621 4,600 28, 788 27.350 
Tribasic (100% NasPOs)..............00.---- Tons 7,198 6,337 41.479 39, 497 
Meta (100% Tons 13, 195 
Tetra (100% Tons 18,823 
Sedium silicate: soluble silicate glass, liquid and 
Sodium sulphate: 
Anhydrous (refined) (100% Tons 5.715 §,228 40.029 41,18 
Glaubers salt (100% .......... Tons 19.352 65.625 f 110.086 308.819 
Salt cake (crude) (commercial) ............... Tons 42,07 1-270. 503 
M Ih; 6.879 6.448 38. 307 37.4% 
Sulphuric acid (100° 
Chamber process... Tons 254,975 236, 879 1.636.467 1, 618. 528 
Net contact Tons 481,561 437.959 2,887,242 2,500, 581 
White lead 
Basic lead carbonate Tons 20. 436 
Basic lead sulphate (C.P.)..............5 i.... Tons 1,001 5.935 
Zine yellow (zine chromate) (C.P.)................ Tons 1,520 9,7 


Data for this tabulation have been taken from “Facts for Industry” ser 
of the Census and WPB Chemicals Bureau. Production fixures 
and do not include purchased or transferred material 
owned arsenals, ordnance works, and certain plants 
industry not included. 


es \asued by Bure 
represent primary productio 
Quantities produced by governmer 
operated for the government by yr 
Chemicals Manufactured by TVA, however, are included. AI! tons are 


(Peotnotes continued on p. 284) 
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You Can Jurn a Wole Inside Out 
or See Around a Corner 
with the 


Wappler Industrial Telescope 
Inspection Problems in the Examination ot 
Internal Surfaces May Be Solved by Means of the 
WAPPLER BORESCOPE 
A telescopic instrument containing a lighting circuit and 
a lens system. Various angles of vision for different types 
of visual systems are availablé. You may select the type 
best suited for your particular requirements, with the 
assurance that the resultant undistorted image will be 


clear and concise. 


If you have an inspection 
Borescope will help solve it for you. An accurate 
tion, int, or better still, the part itself forwarded 
to our Industrial Division will have our immediate atten- 
tion with recommendations for a suitable instrument to 
solve your problem. 


INDUSTRIAL DIVISION. 
AMERICAN CYSTOSCOPE MAKERS, INC. 


1241 LAFAYETTE AVENUE, NEW YORK 59. N. Y. 
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Liquid 58,974 54,536 375, 650 338. 
Des 
cor! 
und 
of 
loce 
rub 
The 
the 
adc 
Th 
| 
= 
f 
| 
? 
~ 
PRY 
City and — 
Company ............... & 
282 


FOR MAXIMUM SAFETY AND CONTINUITY OF SERVICE 
COMPLETELY OIL IMMERSED, FUSED, 
SAFETY LINE DISCONNECT SWITCHES 


Designed and time-tested for locations where the atmosphere is contaminated with 


Hp corrosive elements, semi-hazardous and hazardous vapors and dust. Continuity of service 
30.07 HB under these conditions and adverse weather conditions has proved the dependability 
of these switches far beyond the claims made for them. You will find them 
located in chemical plants, powder plants, oil refineries, synthetic 
ad rubber plants, cement plants, gypsum plants, etc. 
398. 819 They are equipped with the Rowan Air-seal Fuses which have 
37.4% the same characteristics under oil as in air, in 
sis 32h addition to inherent increased interrupting capacity. 


The disconnect switch is of the quick acting 
contactor type with renewable contacts. 


The Rowan Air-Seal Fuse — intro- 
duced by Rowan engineers fo pro- 
vide a low-voltage fuse for use 
under oil. Cutoway shown at right 
illustrates unique design. Supplied 
in 30—60—100—200—400 omp., 
250 and 600 Voll. 


Other features of the Rowan Oil Immersed Disconnect Switch are: 


1—ROWAN AIR-SEAL fuses. 2—Completely oil immersed. 3—Disconnect 
switch of the quick acting contactor type with renewable contacts. 4—Safety 
enclosing case mechanically interlocked to prevent lowering of tank when switch 
is in operating position or closing of switch when tank is lowered. 5—Enclosing 
case is weather-resisting and dust-tight. 6—PROVISION for locking disconnect 
switch in “off” position. 7—Tank handles for ease of handling. 


The Rowan Controller Company has 
specialized in Oil Immersed Controls 


for nearly half a century. Results and 
performance achieved by users justify 
the Rowan claim of superiority in this §& 


field. Write for complete information 
on Rowan Oil Immersed Controls. 
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384, 359 

4,12 
21.911 

1, 263.312 
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728.442 
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ROWAM CONTROLLER SALTIMGRE ze 


accurate and depend- 
able automatic tempera- 
ture or humidity control for 

Industrial Processes, Heating or 
Air Conditioning Systems, callina 
Powers engineer. With over 50 years 
of experience and a very complete 
line of self-operating and air oper- 
ated controls we are well equip- 

ped to fill your requirements. 


REGUL 


U. S. Chemical Production (Cont. from p. 282) 


2,000 Ib. Where no figures are given, data are either confidential or not yet available. 
s Includes a small amount of aqua ammonia. 2 Total wet and dry production including quanti- 
ties diverted for manufacture of sodium bicarbonate and caustic soda and quantities processed 
to finished light and finished dense. * Not including quantities converted to finished dense. 
* Data collected in cooperation with the Bureau of Mines. * Figures represent total production 
of liquid material, including quantities evaporated to solid caustic and reported as such 
*Include oleum grades. Excludes spent acid. 


United States Production of Certain Synthetic Organic Chemicals 


June 1945, June 1944 and Six-Month Totals for 1945 and 1944 
Total, First 6 Months 
1945 1944 
*2, 748,753 
149, 440, 304 
20,375, 074 
244,031, 957 
4,587 
37,961 
65, 608 
19, 907.7 
3,611, 38 
4,698.: 
12,321 
20,591 
30, 316 
53, 768 
“1,771.5 
10, 673 
52,786, 
96,541, 
45,167, 
8,958, 
134,7 
60,211 
3,040, 105 


Acetic acid, natural?. 
Acetic anhydride’. .... 
Acetylsalicylic acid, aspirin 


eso 
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Lactic acid, edible... 

Lactic acid, technical 

Methyl chloride, all grades . 
Naphthalene, coke-oven operator#,*...... 
Naphthalene, tar distillers’, 

Naphthalene, refined 

Oxalic acid, technical 


3 


& 
ww FAS 
te 
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= 
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Statistics collected and compiled by the U. S. Tariff Commission except where noted. In 
Pounds except that creosote oil is expreaged in gallons. *' Excludes recovered acetic acid. 
Acetic acid produced by direct process from wood and from calcium acetate. Compiled by 
Bureau of Census. * Represents all acetic anhydride including that from acetic acid by 
vapor-phase process. ‘* Product of distillers of purchased tar only. * Product of byproduct 
coke-oven operators only. * Statistics collected and compiled by Coal Economics Division, U. 8. 
Bureau of Mines. * Statistics reported by byproduct coke-oven operators combined with those 
reported by tar distillers to prevent disclosure of operations of individual companies. * Sta- 
tistics combine three grades: solidfying at less than 74; 74 to less than 76; and 76 to less than 
79 deg. C. * Production for sale only in case of less than 74 grade. Productfon both for con- 
sumption within producing plant and for sale in case of other two grades. 79 deg. C and 
over. ™ Includes data for acetylsulfathiazole, both as drug and as intermediate, resulting in 
appreciable unavoidable duplication. ft Four-month total, Jan. and June figures confidential. 
* Five-month total. 


HAVE You CONSIDERED 


LITHIUM 


More and more postwar products and processes are 
being built around LITHIUM SALTS. 

Their low molecular weight, low melting eutectics with 
other compounds, high capacity for moisture and CO: 
absorption are making them a MUST for today's research 

BROMIDE | NITRATE 

CHLORIDE FLUORIDE 


CARBONATE HYDROXIDE 


METALLOY CORPORATION 


RAND TOWER MINNEAPOLIS, MINN. 
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Acetanilide, techn 
7 Acetic acid, syt 
T RO n-Buty! acetate 
> a Creosote oil, tar d 
Cresols, ortho-met 
Cresylic acid, cruc 
| Ethyl! acetate 
[Sh 
When you want 
. Write for Circular 2520 
2727 Greenview Ave., Chicage 
Offices in 47 Cities—See = 
POWERS ATOR CO. 
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“1 from this 
1,000,000 YEARS IN THE MAKING 


J 


mm to this 
Tolhurst INA MATTER OF HOURS 


SPEED CHEMICAL PROCESSES 


SEPARATING by centrifugal force in the conversion of coal 

tar into its many by-products is only one of the methods by 
which Tolhurst Centrifugals speed up production in the 
chemical industries. Whenever the processing requires dehy- 
drating, draining, filtering, thickening or separating, centrifugal 
force can do the job faster because Tolhurst Centrifugals 
multiply the force of gravity from a few hundred to a thousand 
times, depending upon the requirements of the process. 
Tolhurst economies accrue from many sources. Among them 
are easier material handling, savings in time, steam, heat, 
filtering mediums, wash liquids, pumping equipment, press 
frames and floor space. Write for interesting literature today 


mths ~ 
48,753 
78,074 
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Centrifugal 
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TOLHURST CENTRIFUGALS DIVISION — 
American Machine and Metals, Inc., East. Moline, Illinois 
| 
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Do you have a tank, 
kettle or bath of 
acid, alkali or salt 
whose concentration 
is of interest to you? 


TO MEASURE: 
A Solu-Bridge, and a simple 


conductivity cell immersed in 


the solution will enable you 
to measure its concentration 


in a few seconds. 


TO CONTROL: 


For automatic control of the 
solution strength, a Solu- 
Bridge Controller, a conduc- 
tivity cell and a solenoid 


valve are necessary. 


u- 
Controller 


On request we shall be 


pleased to prepare a specific 
recommendation for you and 
a quotation on a complete in- 
stallation for measurement, 
automatic control or auto- 


matic control and recording. 


Industrial 


PLANT and OFFICES: 


17 POLLACK AVENUE 


JERSEY CITY 5, N. J. 


Byproducts Obtained From Coke-Oven Operations in the United States in 1944 


(Excltsive of Screenings or Breeze) 


- ---—-Value—— - 
Product Unit Production Quantity Total Avery 
Gal. 767 , 807,171 407 189,447 21,897,933 $0 
Tar deriv atives: 
Creosote oil, distillate as such Gal 31,849,034 31,931,611 3,855,798 1 
Creosote oil in coal-tar solution. Gal 11, 930 , 287 10, 493 , 286 1,237, 190 1s 
Tar acid oil - Gal. 13 , 432 , 236 13,405, 255 1,582, 551 lis 
Pitch of tar: Soft? Tons 379, 671 52,641 571,631 10 Be 
Hard* Tons 289, 553 23 W6 22 & 
Other tar derivatives. .......... 1,908,544 
Ammonia: 
Sulphate Lb. 1,636, 487,509 1,553,923, 139 19. 828,483 
Liquor (NM, content) Lb. 63, 329, 672 60, 008 642 1.914, 785 


Sulphate equivalent of all forms Lb. 1,849, 806,197 1,793,957, 707 


NH, equivalent of all forms.... Lb. 472,451,556 426 
== 
Gas 
U sed under boilers, ete... . . M ecu, ft 40 665,072 3,511,320 
Used in steel or affiliated plants. M cu. ft 1.008. 799. 926 374,379,422 41,080 953 
Distributed thror city mains. M cu. ft. ° 44,004,854 
Sold for industrial uee......... M ou. ft. | 35; 803/212 4:835/273 ix 
78. 26 621,161,611 94,122,400 1k 
= = = 
Light oil and derivatives: 
Ga *267., 861 984 21, 872, 366 1,817, 804 
20 
All grades except motor..... Gal. 146 , 909 , 883 145, 106,318 19,021,111 3 
Motor Gal. 18, 556, 555 17, 289, 409 1, 47,410 
Xylol, crude and refined : Gal. 8,668,740 8,903,131 2,283,754 2 
Solvent naphtha .. Gal. 5, 564,012 5, 348, 188 787 , 481 a 
Other light oil products....... Gal. 42,737,493 38 0626220 9, 460, 465 % 
436 683 237 481 , 632 34,918,025 
Naphthalene, crude 108 , 041 , 023 103 , 839, 789 2.0194 506 
Carbolic oil, light and heavs a 1,476, 828 1,479, 604 155, 492 Ww 
Pyridine: C ruc Gal. 485, 261 434,442 530 
Refined . 135,091 135, 180 471,814 
Picoline . . 104 , 852 103,714 131,366 1 
Sodium phenolate. Gal. 3,317,770 3,212,981 186, 065 
Other byproducts’ . 722 
Value of all byproducts sold... *185,995, 242 


' Data from U. & Bureau of Mines. Includes products of tar distillation conducted by coke- 
oven operators under same corporate name. # Softening point less than 110 deg. F. 4 Softening 
point over 160 deg. F. Includes some medium pitch of tar reported by one producer. * Includes 
gas used for heating ovens and gas wasted. * Refined on premises to make derived product 
shown: 259,544,535 gal. Total gallons of derived products TAmmonium thiocyanat 
cyanogen sludge, dicyclopentadiene, hexane, phenol from sources other than tar distillati 
residuals, sodium prussiate, sulphur, and vented vapors. * Exclusive of value of breeze produ 
tion which was $13,281,342 im 1944 


TO SOLVE THE 
CORROSION PROBLEMS 
»,OF INDUSTRY . . 


Lee corrosion-resistant equip- 
ment is famous for its wide 
variety of standardized shapes 
and sizes, immunity to food 
acids, brilliant - smooth easy- 
to-clean surfaces, economy, ef- 
ficiency, safety, extraordinary 
toughness and strength—equip- 
ment that will do your job 
better and faster. 


METAL PRODUCTS 
COMPANY INC. 


415 PINE STREET 


* PHILIPSBURG, PA. 
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on Submerged Coils 


*® Use a trap on each charge condensate 
unit. 
® Install trap close to 

ond below unit be- 

ing drained. 
© Use traps that avto- 

matically discharge 

oir along with con- 

densate. 

*® Use traps that dis- 

*The ARMSTRONG STEAM TR 
complete data on trap selection includi 
lation of condensation and heat transfer 
recommended safety factors. Ask for a 


= 


for tempera 


| 


Packing Company Cuts Cooking Time 57% 


Selection of steam traps for efficient drain- 
age of condensate from evaporators, storage 
and instant water heaters, reboilers, ammonia 
generators, oil tank heaters, and simple open 
tank heating coils requires experience as well 
as engineering theory. Factors such as circula- 
tion, condition of coils, etc., have such a 
marked effect on condensation rates that cal- 
culations are complex and sometimes useless. 
Armstrong has unequalled experience required 
for solving these problems—gained on thou- 
sands of installations. That’s why Armstrong 
users get results like these: 

Duluth Company cuts cooking time 57% 
—from 8 down to 3% hours. 

Canadian cannery eliminates need for extra 
boiler after installing 7 traps. 

Plating company increases production, im- 
proves quality of work, saves coal. 

Chemical company saves $25 per day on 
fuel. 

For a survey of your needs, address: 
ARMSTRONG MACHINE WORKS, 858 
Maple St., Three Rivers, Michigan. 
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7. ARMSTRONG #£«STEAMTRAPS| 
Pa. Ouer a Million in Use... For Power... Process... Keating 
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AMERICAN LABORATORY CRUSHERS 
for Testing, Experimental and Research 
Laboratories and Pilot Plant Operations 


Duplicates large 
crusher conditions 


American Crushers, exclu- 
sively employ the Shredder 
Rings with their 20 cutting 
edges that reduce materi- 
als by splitting instead of 
crushing. They deflect in 
contact with tramp metal— 
eliminating shear pins and 
conventional safety devices 
that require attention. 


American Laboratory Crushers provide a rapid, wide range 
reduction of amorphous, friable or fibrous materials of various 
hardnesses resulting In a uniform preduct from appropriate 
crushing, splitting, chipping or shredding actions. 

This sturdy crusher is custom-made for use in series opera- 
tiens with blowers and collectors, feed and discharge convey- 
ors, pre-crusher circuits, bucket elevators or as a one-step floor 
er table mounted unit. Capacities of 100 to 2000 Ibs per hour. 

Our engineers and testing laboratories are at your service to 
make rec dati based on product samples and particu- 
lars sent us. 


Send for Informational Bulletin 


PULVERIZER COMPANY 


1219 Macklind Ave. 
St. Louis 10, Mo. 


Extreme “vemperacures or 
red Crown 


ROYAL CROWN, VALVES 


MADSEN IRON WORKS * HUNTINGTON PARK, CALIF. 
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CHEM. & MET. 
Weighted Index of Prices for 
CHEMICALS 
Base = 100 for 1937 


CURRENT PRICES 


The accompanying prices refer to round lots 
Where, it is trade custom to sell f.o.b. works, 
quotations Prices are corrected 


to September 10 
INDUSTRIAL CHEMICALS 

Acetone, tanks, Ib.............. $0 06 -.. = 
Acid, acetic, 28%, bbl., 100 Ib. 3.38 — $3 63 
Boric, bbl., ton. ceded “109 00 -113 00 
Formic. .10}- ll 
30%, drums.ib.- 08 - 085 
Lactic, 44%, tech. light, Ib. 07 075 

Muriatic, 18°, tanks, 160 Ib 1.05 -... 
Nitric, 36°, carboys,Ib........ 05 - 054 
Oleum, tanks, wks.,ton....... 18.50 — 20 00 
Phosp orie tech., ta 
Salphuric, 60°, tan 
Tartaric, po wd bt bbl. 
é 

oho ~ tanks, 
ol, et hyl, denatured, 190 = 


1 special, tanks, el. 


Ammonia, anhydrous, eyl., Ib. 

tanks, 

carbonate, powd., 
tee 


casks, lb 12 
Sulphate, wks.,ton........... 
Amy! acetate, tech., Sem 
tanks, Ib 
Aqua, ammonia, 26°, drums, Ib. .02}- 03 
Barium, carbonate, bbl., ton... . . 65 00 - 75 oo 
Chloride, bbl., tom............ 5.00 - 78 00 
Nitrate, casks, 094- ll 
Blanc fix, dry, bags, ton......... 60.00 - 70.00 
Bleaching powder, f.o.b., 
Borax, gran, b 45 00 - ‘ 
Calcium acetate 1008 3.00 -....... 
Arsenate, dr., Ib. 07} 08 
Carbide, 50.00 -. of 
Chloride, flake, del. 18.50 25.0 
Carbon bisulphide, drums, ib. . 05- 054 
Tetrachloride, drums, gal. . .73 - 80 
Chiorine, liquid, tanks, wks., "100 
Copperas, bes., f.o.b., wks., ton.. 17.00 — 185 00 
Copper carbonate, bbl., Ib....... 20 
ulphate, bbi., 100 §00- 550 
Cream of tartar, bbi., \ 57 - 


Dnethylene gly col, dr. 
Epeom salt, dom., 


1.80- 20 
Ethyl acetate, tanks,Ib......... 
Formaldehy de, _ tanks, Ib. .032- 
Furfural, tanks, Ibrt:........... 
Glaubers salt, 100 1.05 1.108 
Glycerine, ¢.p., drums, extra, Ib. . ‘ 17} 


Red, dry, sck., Ib. 


Lead acetate, white crys., bbl., Ib. sa i3 
Lead acetate, powd., bag, Ib... . . 11}- 12 


tech., bags, Ib.. }- 064 


anol, 95%, tanks, .58 - 

Sy nthetic, tanks, .24 - 
Phosphorus, yellow, cases, Ib... . 23- 2 
Potassium bichromate, casks, =. 10}- 10} 

pwd., lb. 09}- 12 

roxide (c’ stie 

uriate, 6 60%, bags, ‘unit, .53}-. 

Nitrate, bbi., Ib.......... 06 

Permanganate, drums, Ib 193- 2 

Prussiate, yellow, - i? 
Sal ammoniac, white, casks, Ib. . 0515-  .06 
Salsoda, bbl., 100 Ib. ........... 1.00- 1.6 
Salt cake, ton 15.00 - 

Soda ash, | igh t “8%, ‘bags, « con- 
am. 1.15 - 
Soda, caustic, ‘drums, 

Acetate, dei., bbi., Ib. 

Bicarbonate, bbi., 100 ib. 1.70- 2.0 

Bichromate, casks, Ib OT 08! 

Bisulphate, bulk, ton......... 16.00 - 17.0 
Bisulphite, bbi., 03- 


__ 
“% 4 
9.00 — 69.00 
Cripinatons and. | 
Ring Crushers 
; 
ACH TURN...EACH SWING...A PERFECT SEAT n 
buoven 
| or | 1 
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* A few months ago we pictured in this publication a beavy- 
wall tee with a remarkably long outlet—so long in fact that a 
few of our friends were a little skeptical and implied that we 
had perbaps over-extended our poetic license, as well as the 
outlet, in retouching the photo. 

Well... this one, as you can plainly see, is not retouched. 
The tee was photographed before machining just to show what 
can be done with bot metal if you know bow. 


ES, “if you know bow.” ... And it will pay you to keep this matter of 

“know-how” in mind when you choose standard welding fittings. The 
need for unusual knowledge and highly specialized skills may be less appar- 
ent in regular fittings than in specials like this, but make no mistake: it is 
no less essential. 

That is why we have cited this and many other unusual jobs which testify 
so eloquently to the “know-how” of Taylor Forge. This knowledge has 
enabled us to put into WeldELLS and other Taylor Forge welding fittings 
every feature wanted by everyone from the pipe designer to the welder. 

In fact, you will see the evidences of this in every WeldELL . . . in the 
strength features like the selective distribution of extra metal where strains 
are greatest ... in the convenience features like the tangents, the quarter- 
marked ends, the machine-tool bevels, the extremely accurate dimensions. 
Indeed, you will see that 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O.Box 485 
New York Office: 50 Church Street . Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 
combine these features: 


Seamless — greater strength 
and uniformity. 

® Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

@ Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
@ Wall thickness never less than 
specification minimum —assurcs full 
strength and long life. 

@ Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

~ The most line of Weld- 
ing Fittings and Forged Steel 
Fienges in the World — ingures 
complete service and undivided re- 
sponsibility. 
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Roller ACTION 


When mixing can best be done by 
revolving the container, use a “U.S.” 
adjustable Drum Roller. Standard units 
are made to handle one to four 55-gallon 
drums up to 1000 Ibs. load per drum. 
Eight heavy-duty rubber-tired wheels 
support each drum. The wheels are 
adjustable on the shaft to provide ample 
clearance for rolling hoops and bung 
openings. Drum speed is approximately 
30 RPM. “U.S.” adjustable Drum Rollers 
can be made to handle any size drum, 
barrel, or round container. 


Tumbling ACTION 


When tumble-mixing or churning is 
required, “U.S.” single or multiple Drum 


WRITE FOR 


Special 


LITERATURE 
TODAY 


Mix in Supplier’s Drums—Quickly, 
Economically Without Waste, Fuss or Bother 


Tumblers are a vast improvement over 
the old style “fixed-barrel” tumbler. It is 
only a matter of minutes to place the 
drum in positiou, fasten the adjustable 
yoke, and start the tumbling action. No 
delays from filling, emptying and clean- 
ing a fixed barrel. Mix in the supplier's 
drums! 


Standard Drum Tumblers are built in 
sizes to handle one, two or three 5-, 30- 
or 55-gallon drums. Tumbling speed is 
approximately 30 RPM for standard 
units, though on special order any desired 
tumbling speed can be furnished. 
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CHEM. & MET. 


Weighted Index of Prices for 


OILS & FATS 


Base = 100 for 1937 


Hyposulphite bbl., 
tasilieate, bbi., 100 Ib. ..... 
Nitrate, bulk, 


Fats 
of 


Sul 
ur. re. 


Tis. erystals. Ib... ......... 
ride, 


Castor oil, No, 3 bbi., ».. 
Chinawood oil, tanks. Ib... 
Coronut oil, ceylon, dr. 


: B: &: 


TTT 


13 1 


wil, raw, car lots, bbL, Ib. . 
d 
Peanut oil, crude, tanks fenilt), lb. .12}- 
Rapeseed oil, refined, bbl., nom. 
Sovhean. tanks, Ib... ........... 
Menhaden ay pressed. dr., th.. 13 -.. 


COAL-TAR PRODUCTS 


Alpha-naphthol, crude, bbi.. Ib.. -e 52 — $0.55 
Alpha-naphthylamine, b.. .32 - 
Aniline oil. drums, extra, lb 1) 
Aniline salts, bbl., Ib... . -22 - 
Renaaklehyde, tech. dr., 45 - 
Hensidioe .70 - 75 
Benaoie acid. USP, kegs, - 
Henay! chloride, tech., dr.. Ib. ... 22- 
Beta naphthol, tech., drums, Ib... 2- 
Cresul, USP, dr., Ib............. 
Creay lie acid, wks., gal. ..... 81 - 
Dieths laniline deine 40- 4 
Dinitrotolnol, Ib... ........ 1s- 2 
Dinitrophenol, bbl, Ib.......... 22- 
Tip oll, 18%, dr., gal. .......... -23 - 
Divhenylanine, dr.,f.0.b wks.,Ib.  .25 -....... 
Hydrequinone, bbl. Ib... ....... BO 
Nitrobenszene, dr., Ib............ 
Para-nitraniline, bbl., Ib......... 47- 
Phenol, USP, drums, Ib......... 10- 
Tiere acid 35- 
1.55 - 1.0 
Resorcinol, tech., kegs, Ib. . . 65- 7 
Salicylic acid, tech.. coves 2- 
Sul vent naphtha, tanks, gal. 
Tolul, drums, works, gal ........ «82 
MISCELLANEOUS 
gas, black (ates), .0335- 
Prussian blue, bbl., Ib......... 
Ultramarine blue, bin, 
Chrome green, bbi., Ib........ 23- 
Carmine, red, tins, Ib......... 4.60- 4% 
Para toner, Ib................ 
Vermilion, English, bb 2.50- 2.0 
Chrome, yellow, C.P., b.. .16- 
Gum co Co bags, | pecebe o- 
Damar, Batavia, cases, Ib 10- 2 
Magnesite, calc, tomn............ —.. «+: 
Pumice stone, bbL., Ib..... & 
fine, bags, -... 
, bags, Ib... . .89 -. 


Bleached, 
_N. bags, Ib 


his a September, 48.04 
chemicals 1 
Red oil, distilled. bbl, Ib. ....... 
Tallow extra, loose, Ib.......... 
> 
a Vv 
<j If 
° 9 
1. 
Turpentine, gal... BD pe of 
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Established 1888 


5.63 
585 
5 04 
MOTORIZED 
8&5 
SPEED REDUCERS 
VW 172 RPM to 74 RPM. 
MOTORIZED 
Horizontal drive. 8 sizes. Ratios 1% 1 tows 
to 9:1. % to 50 HP. 1458 RPM to : — 
a 128 RPM. to 30 HP. 310 RPM to 25 RPM. 
MOTORIZED 
PLANETARY REDUCER 
Vertical drive. 35 sizes. Ratios 
10 to 1200:1. % to75H.P. 
<— 172 RPM to 74 RPM. 
be. 
THE IDEAL GEAR REDUCER FOR 
LIMITED FLOOR SPACE AND 
«1S OPERATED ECONOMICALLY 
3 
The design and manufacture of D.O.James 
1% motorized reducers embodies all the high quality 
3 of construction of our standard gear reducers. In 
“* addition to this in-built quality you have many 
advantages — such as compactness, lower cost 
- and elimination of separate supports, thereby 
MOTORIZED ——> 
REDUCER : saving valuable floor space. D.O.James Motor- 
Vertical drive. 8 ized Reducers are manufactured to drive up, 
4 sizes. Ratios 1% to 3 : down, horizontally or at an angle. 
‘2 9:1. % to 50 HP. 
ae 1458 to 128 RPM. 
ef 


Over 57 years makers of every D.O.JAMES “MANUFACTURING CO. 
“—— ype of gear and gear reducer. 13140 We. MONROE STREET, CHICAGO, ILE. 


ERIN CHEMICAL & METALLURGICAL ENGINEERING * SEPTEMBER 1945 « 291 


4 
— 
: 
4 
ae 
| 
a 
a 
ip 


PROPOSED WORK 


Ind., Gary—Posture Products Corp., 6 West 
6th St. manufacturer of plastics, has had 
plans prepared by Beine, Hall & Curra:n, 
Archts., 607 Broadway, for the construction 
of a 1 story plant. Estimated cost $100,000 


Mass., Indian Orchard—Monsanto Chemical 
Co., Monsanto Ave., is having plans pre 
pared for the construction of a 1 and 2 


story factory and power plant addition. 
Estimated cost $250,000 
O., Toledo—Pure Oi] Co., Bay Shore and 


Otter Creek Rds. plans to construct a 
petroleum coke plant. Lummus Co., 420 
Lexington Ave.. New York, N. Y., Engr. 
Estimated cost $1,000,000. 


Pa., Springdale—Pittsburgh Plate Glass Co., 
2026 Grant Bldg., Pittsburgh, has acquired 
a 15 acre site and plans to construct a paint 
factory. Hunting, Davis & Dunnells, Cen- 
tury Bidg., Pittsburgh, Cons. Engrs. 


Tex., Beaumont—Pure Oil Co., Beaumont, 
and Esperson .Bldg., Houston, plans to 
enlarge its refinery. Estimated cast $6,000,- 
000. 


Tex., Carthage—Hydrocarbon Research, Inc., 
c/o P. C. Keith, Peapack, N. J., plans to 
construct a synthetic oil products _ plant. 
Estimated cost $15,000,000. 


Tex., Houston—Gulf Portland Cement Co., 
Ship Channel, plans to construct a cement 
manufacturing plant. Estimated cost $200,- 


000. 
CONTRACTS AWARDED 
Ala., Mobile—Linde Air Products Co., 205 


East 42nd St., New York, N. Y., has awarded 
the contract for an acetylene plant here to 
Evans Construction Co., Merchant Natl. 
Life Bldg., Mobile, at $42,500. 


Ala., Mobile—National Gypsum Co., Baker 
St., has awarded the contract for design and 
construction of an addition to gypsum board 
mill to H. K. Ferguson Co., Hanna Bidg., 
Cleveland, O. Estimated cost $3,000,000. 


Calif., Salida—-Shell Chemical Co., 100 Bush 
St., San Francisco, has awarded the contract 
for the construction of an agricultural labora- 


tory to Parker, Steffens & Pearce, South 
Park St., San Francisco. Estimated cost 
$350,000. 


Calif., Torrance—Shell Union Oil Co., Shell 
Oil Bidg., Los Angeles, has awarded the 
contract for the construction of an Iso- 
prene plant adjacent to its present Buta- 
diene plant to Stone & Webster, 601 West 
Sth St., Los Angeles. Estimated cost $2,- 
000,000. 


Calif.; Torrance—United States Rubber Co., 
Div. Rubber Reserve Co., 5675 Anaheim- 
Telegraph Rd., Los Angeles, has awarded 
the contract for the construction of a syn- 
thetic latex production unit at its plant to 
Bechtel-McCone Corp., 816 W. 5th St., 
Los Angeles. Estimated cost $500,000. 


Calif., Vernon—Pioneer Div. of Flintkote Co., 
5500 South Alameda St., has awarded the 
contract for the construction of a warehouse 


NEW 


Proposed 
Work 

New $250 ,000 
Middle Atilantic............. 40,000 
Middle West. . 1,100,000 
West of Mississippi 21, 200,000 

Tota! $22,599,00) 


to Buttress & McClellan, 1013 East Sth 
St., Los Angeles. Estimated cost $50,000. 


Colo., Denver—Inland Paper Box Co., 1631 
Waxell St., has awarded the contract for 
the construction of a | storv, 240x380 ft. 
factory to N. G. Petry, Denham Bldg. 


Estimated cost $350,000 


Ga., Savannah—Union Bag & Paper Corp., 
Lathrop Ave., has awarded the contract for 
the construction of a pulp washing plant 
and power facilities, to the Rust Engincer- 
ing Co., Clark Bldg., Pittsburgh, Pa. Esti- 
mated cost $2,000,000. 


Ill., Chicago—Liquid Carbonic Corp., 3100 
South Kedzie Ave., has awarded the con- 
tract for a glass house, etc., to Kaiser-Ducett 
Co., 80 East Jackson Blvd., Chicago. Esti- 
mated cost $100,000. 


Iil., East St. Louis—Geo. A. Nepham Corp., 
2001 Lynch Ave., has awarded the contract 
for a laboratory bui'ding to E. A. Brunson 
Construction Co., 4052 Forest Park Blvd. 
St. Lonis 


ill., Mattoon—-Kuehne Mfg. Co., Mattoon, 
has awarded the contract for a 1 story. 
70x250 ft. addition and a | story, 130x600 
ft. glass manufacturing plants, to Hougland 
& Farrier Co., 2021 Wabash Ave. FEsti- 
mated cost $600,000. 


Kan., Kansas City—Owens-Corning Fiberglas 
Corp., Nicholas Bldg, Toledo, ©O., has 
awarded the contract for altering Fairfax 
Dist. plant at Fairfax Airport, to Austin 
Co., 16112 Euclid Ave. Cleveland, O. 
Estimated cost between $4,000,000 and 
$8,000,000 with equipment. 


La., Baton Rouge—Standard Oil Co. of New 
Jersey, 26 Broadway, New York, N. Y., has 
awarded the contract for a petroleum re- 
search laboratory to John W. Harris As- 
sociates, Inc., 30 Rockefeller Plaza, New 
York, N. Y. Estimated cost $500,000. 


Me., Great Works—Penobscot Chemical 
Fibre Co., Great Works, has awarded the 
contract for the construction of a plant unit 
to Morton C. Tuttle, 862 Park Sq. Bldg., 
Boston, Mass. Estimated cost $40,000. 


Md., Baltimore—National Industrial Chemi- 
cal Corp., Curtis Bay, has awarded the con- 
tract for boiler house extension and feed 


water treatment plant to Dravo Coprp., 
Neville Island, Pittsburgh, Pa. Estimated 
cost $100,000. 

Mass., North Rochester—Spaulding Fibre Co., 


Inc., North Rochester, has awarded the con- 
tract for a fibre board mill and boiler house 
addition to Harty Blaney Construction Co., 
25 Huntington Ave., Boston, Mass. Esti- 
mated cost $750,000. 


—Current Projects 


-Cumulative 1945-—— 


Proposed 
Contracts Work Controcts 
790 , 000 $3,210,000 $16,429,000 
, 850 5, 372,000 26 , 626,000 


882,000 
630 ,000 


19, 338, 000 27. 
749,000 27, 


s 

5,543,000 
1,545,000 ll, 
4 

2 


14,400,000 79 , 672,000 90 334,000 
, 900 ,000 4,745,000 10, 820 ,000 


8,769 000 2,681 


$34,028,000 $132,855,.000 $202,402,000 


Minn., Minneapolis—Archer-Daniels Midland 
Co., linseed oi] manufacturers, 600 Roanoke 
Bidg., has awarded the contract for a 4 story 
addition to its elevator plant to be used a 
a grain dryer, to Fegles Construction Co, 
711 Wesley Temple Bldg. Estimated cost 
$100,000. 


Mo., Kansas City—Owens-Corning Fiberglas 
Corp., Nicholas Bldg., Toledo, O., 
awarded the contract for altering Blue 
Valley plant to Austin Co., 16112 Euclid 
Ave., Cleveland, O. Estimated cost includ 
ing equipment $7,000,000. 


N. J., Clifton—Shulton, Inc., 630 Sth Ave, 
New York, N. Y., has awarded the contract 
for design and construction of cosmetic 
manufacturing plant to Ford, Bacon & 
Davis, 39 Broadway, New York, N. Y. 
Estimated cost $1,000,000. 


N. ]., Kearneyv—(br. Arlington)—Congo'cum 
Nairn, Inc., 295 Fifth Ave., New York, 
N. Y., has awarded the contract for several 
additions to its plant to Turner Construc 
tion Co., 420 Lexington Ave., New York 
17, N. Y. Estimated cost including equip 
ment will exceed $2,000,000. 


N. ]., Linden—Standard Oil Co. of New Jer 
sev, 26 Broadway, New York, N. Y., has 
awarded the contract for a petroleum ft 
search laboratory to George A. Fuller Co, 
597 Madison Ave., New York, N. Y. Esti 
mated cost $5,000,000. 


N. Y., Rensselaer—General Aniline Works, 
Div. of General Aniline & Film Corp., 230 
Park Ave., New York, N. Y., has awarded 
the contract for the construction of a 2 and 
3 story wash house to F. H. McGraw & 
Co., 51 East 42nd St., New York. } 
mated cost $750,000. 


O., Avon—B. F. Goodrich Chemical Co., Ros 
Bidg., Cleveland, has awarded the contract 
for the construction of a pilot plant to John 
Gill & Son, Bukley Bldg., Cleveland. Est 
mated cost $600,000. 


O., Cleveland—Harshaw Chemical Co., 100 
Harvard Ave., S. E., has awarded the cor 
tract for an addition to its plant to Hb 
Vokes Co., Cleveland. Estimated om 
$205,000. 


Tex., Carthage—Carthage Gasoline Plant i 
awarded the contract for the construct@® 
of a laboratory to Stearns-Rogers Manula® 
turing Co., Union National Bidg., Houstom 
Estimated cost $50,000. 


Tex., Haney—Rogers Lacey, Longview, Te 
will construct a refinery using own lab 
Estimated cost $900,000. 
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